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The Right Honourable ”* 
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M LORD, 


CH was the merit of the Honon- 

8 rable Mr. Boyle, ſuch his abilities and 
public ſpirit, that, perhaps, no man 

ever deſerved a greater, or bore a fairer 
character. The honour he reflects upon 
his noble family and your Lordſhip, is 
worthy of that he derives from thence. 
Never were a polite education and a 
> philoſophical genius improved more to 
+ the advantage of mankind, to private 
ſatisfaction and true glory, than by the 
r Mr. Boyle; that noble example for 
the imitation of men of plentiful for- 
tunes, and a philoſophical taſte, in laying 
out their lives to their own and the pub 
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De DEDICATION _ 
ticadvantage. And whence can we with 
more juſtice expect, or whence more 
frequently ariſe, ſuch bright examples, 
than from your Lotdthip's noble family, 
which inherits the virtues that have ren- 
der d the name of Mr. Boyle ſo deferved- 
een Is 
The two former volumes of the 
abridgment of his incomparable philo- a 
ſophical writings being put under tge 
protection of competent judges; this 
third begs your Lordſhip's acceptance; | 
that the whole may be ſubmitted to 
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ſuch as know to ſet a juſt value upon 


8 
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philoſophical merit, and have a natural 
and tender regard for the original author. 
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out to nobler Purpoſess Ybe ſe N. have their Uſe ; 
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or. There will, and "tis neceſſary thei Jag bl be Men of various 


9 Taſtes; and tir happy for che A pri. Nen Part of CR hy 
remains uncultivated. But: F "any | Mat has a deſpicable 3 47 
nion of Natural Hiſtory in je hor him look w/o it in t 
| View wherein Mr. Boyle conſideFed it; for here, as in every 
2 | 8 elſe, our pier; Ao Author has regarded D — 
the Benefit of Mankind. Natural Hi = as managed by him, 


= has no ſuperfiuous Branches; Nothing that barely amuſes the 
f 41 Mind, without gratifying and delight ing it; Nothing that en- 
tertaius the Fancy, without being ſerviceable in Life ; and his 

[1 Hiſtory of the Air, his Way of examming the Freſhneſs of Wa- 
ker, &c. are eminent Inſtances of it. But Natural Hiſtory, in 
ih Exxent, Ile found to be a very large Field, that required 4 
i 1 great 
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PREFACE. 


great Number of Hands to be employed in it ; and therefore to 
render it as uſeful and complete as poſſible, he endeavoured to en- 


gage many of his Friends in the Study thereof. *'Twas his Cuſtom 


ro diſtribute all ſuch large Undertabiugs under proper Heads, 
and ſo diſpoſe of thoſe Heads ſeparately to Perſons whom he re- 
ſpectively knew well qualified to cultivate and improve them. 
But he found few ſuch diligent Searchers into Nature as Him- 
elf; and therefore received little Aſſiſtance this Way from his 
Friends. Hence ſeveral Parts of his Schemes of Titles remain 


unſpokenfo ; and ehis is particularly the Caſe inthe following 


Hiſtory of the ry Ar, Byy le, bo ever, performed Wonders of 


himſelf; his Inquifitive Genius led him to abundance of Parti- 
culars which eſcape the Knowledge of others; and theſe he gene- 
rouſly communicates. Were this Practice encouraged, and were 
more Heaas and Hands employed after the ſame Manner, the 
World, might in time {ce what Mr. Boyle has here laid the Hon 

dation , A Complete Natural Hiſtory ; by Means whereof Phi 
ee would ar length be completed alſo, 4 
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H E General Heads for the Natural Hiftory of a Country, will Na r. Hisr. 
reſpect the Heavens, the Air, the Water, and the Eartn. me 
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I To the firſt belong the longitude and latitude of the Place, e heavens. 
and conſequently the length of the longeſt and ſhorteſt days, 
the climate, parallels, and the viſible fixed ſtars; with the conſtellations 
wuhereto ' tis ſaid to be ſubject. 5 
Of the Air may be obſerved its: temper, as to heat, dryneſs and De air: 
= moiſture, witk the meaſures of them; its weight, clearneſs, refractive 
power, ſubtilty or groſſneſs, its abounding with, or wanting an eſurine- 
ſalt ; its variation according to the ſeverah ſeaſons. of the year, and the 
times of the day: How long the ſeveral kinds of weather continue 3. 
What ſorts of meteors the Air moſt commonly breeds; in what order 
they are generated; and how long they uſually laſt: To what winds it is- 
liable; αhether any of them be ſtated, ordinary, Sr. What diſeaſes. 
are epidemical, that are ſuppoſed to: ariſe from the Air: To what 
other diſeaſes the country is ſubject, in the production whereef the 
Air js concerned- What is the uſual ſtare of the Air as to the health 
of the inhabitants; and with what conſtitutions it agrees better or 
worſe than others. The gravity of the Air is to be learn'd by the 
barometer. 1 Ass 
Wich regard to the Water are to be conſidered the ſea, its depth, ſpe - Ne u. 
cick gravity, difference of ſaltneſ in different places, the plants, in- 
fects, and fiſhes to be found in it, tides, with reſpe& to the adjacent 
lands, currents, whirlpools, Cc. Rivers, their bigneſs, courſe, inundations, 


talte;, 


The earth, 


Inhabitants, 


7 egetables. 


Traditions... 


H. rad for the natural Fiftory 


| | 4 | Nar. Hisr. taſte, ſubterraneous paſſages, fruitfulneſs, c. lakes, ponds, ſprings, and 


eſpecially mineral waters, their kinds, qualities, virtues, and how exa- 


rained ; the forts. of fiſhes, their ſize and goodneſs, plenty, ſeaſons, 
ways. of breeding, haunts, and the methods of taking them; eſpecially 


thoſe that are not purely mechanical. 

In the Earth may be obſerved it ſelf, with its inhabitants and pro- 
ductions, as well internal as external; its dimenſions, ſituation, Eaſt, 
Weſt, South, or North; its figure, plains, hills or valleys; their ex- 
tent, the height of the mountains, either in reſpect of the neighbour- 
ing valleys, or the level of the ſea; whether the mountains lie ſcat- 
tered, or in ridges; and whether thoſe run North or South, Eaſt or 
Weſt, Sc. What promontories, fiery or ſmoaking hills, Sc. the coun- 


try has; whether ſubject to earthquakes. or not. Whether the country, 


is coherent, or much broken into iſlands. What declination the mag- 
netick need le has in ſeveral places at the ſame time; and how much it 
varies in different times at the ſame place; whether before hurricanes, 
the needle loſes its direction towards the North; and turns equally to all 
the points of the compaſs. The nature of the ſoil, whether of clay, 
ſand, gravel, Sc. its peculiar qualities and productions, as to 1 
vegetables and animals: And how all theſe, are or may be farther im- 
proved for the benefit of man. : | 

Under Inhabitants are to be conſidered both the natives and the 


ſtrangers who have been long ſettled there; particularly as to their ſta- 


ture, ſhape, features, ſtrength, ingenuity, diet, inclinations and cuſtoms, 
that ſeem not due to education. In the women, their fruitfulneſ$i or 
barrenneſs, their eaſy and hard labour, with their exerciſes: and diet; 


the diſeaſes, with their ſymptoms, and the diet, air, &c; that influ- 


ence them. 


The external productions are trees, fruits, plants, Se. with the pe- 


culiarities obſervable in them. In what ſoils, and with what culture 
they thrive beſt; with what animals or inſects the country abounds, 
and to what: uſe applied by the inhabitants, as to food, phyſio, ? ſurge- - 


Ty, Sc. 


By the internal productions of the earth, are here underſtood things 
generated in the bowels. of it, either to the benefit: or hurt of man. 
Under theſe are comprehended metals, minerals, ſtones, precious or 
common. To examine how the beds of them lie in reference to North 
or South, Cc. What clays and earths are afforded,” with their phyſical 
or other uſes; what coals, ſaltꝭ or ſalt-ſprings, alum, vitriol, ſul- 
phur, Sc. The number of mines, their ſituation, depth, ſigns," waters, 
damps, quantities of ore, extraneous things, and ways of reducing their 


ores into metals, c. | 


Add to theſe the enquities about traditions of all particular things re- 
lating to the country, ſuch as are either peculiar to it, or at leaſt un- 


common elſewhere. 
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Enquities that require learning or {kill to anſwer ; with propoſals Nat. Hier. 
for "I to enable men to give anſwers to ſuch more difcuk en. 


= IT1ES. 
4 TT o obſerve the declination of the compaſs in different longitudes and Enquiries for 
” Hrtitudes ; ſetting down the method by which the obſervation was made. the /ea, 
To obſerve the dipping- needle, in the like manner, 1 
To obferve the odour, colour, and taſte in ſea- water; the proportion 
of its ſalt in different places; whether in the ſame ſea it be conſtantly 
the ſame; and what are the particularities of that ſea- water, where ſhips 
cables ſooneſt rot, and where they are beſt preſerved. F 
To remark, if there be near the South pole a conſtant current, - fet- 
ting from the South ſo forcibly, that ſhips with a ſtiff gale can hard- 
ly make way againft it; and near the North, a current forcibly carry- 
ing ſhips' towards the pole; or if this motion reciprocate once in half 
24 Fear. 6, | SF 
Io obſerve what fubterraneous paſſages. there are, whereby ſeas com- 
municate with one another. | ee e adi 
What effect the winds have upon the feas 3; and how far from the 
funde cher icate che wre 
Phe ebbings and flowings, with the age of the moon when the neap 
and ſpring-tides happen; to what height it ebbs and flows .at theſe times 
upon the coaſt, or the iſlands far off in the ſea; and if it flow there 
differently from the rides near the main land and how much ſooner it 
3 ins on one ſide than another. LY | 


To mark narrowly the way of coming into- particular creeks. and. 
7 harbours ;" with their bearings. and diſtances from the neighbouring 
--1 ces. a n | : | 
1 o ſound all along at coming in; and to mark the depths and 
1 — near the ſhore, or farther off from the coaſt, as alſo near ſhelves 
bank | £226 * 
To mark in the ſounding not only the depth, but all the grounds, 
> whether elayie, ſandy or ouzy,  &c, To mark whether the ſea always 
. riſes towards the ſhore,, unleſs accidentally hindered How the bottom 
> of the ſea differs from the furface of the earth; with the ſtones and 
minerals to. be found there, _ : 
Io rake notice of the-winds, their changes, or ſet times of blowing, 
and in what longirude and latitude, eſpecially the trade-winds; 
= what coaſt the trade - winds are -moſt. frequent; and by what ſigns — 
f may be foreſeen. | | 
Io obſerve and record all extraordinary meteors, lightnings,. thunders,. 
| and their effects, nes fatui, comets, Er. marking the places of their 
= appearing and diſappearing. . | 
To examine the weights of the ſeveral waters that occur, both near- 
the upper and lower part of the ſea z the power aſcribe to the fea of 
throwing, up Amber, ambergriſe, c. and'irs ſhining in the _ 
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Nar. Hir. The medicinal virtues of the Sea; eſpecially in the, Hydrophobia. Its 
unue to manure land; and to learn what plants thrive beſt with Sea water, 
ries fir Whether the country wherein the Mines are, be mountainous, plain, 


Erqui 
mines. 


Heads for the natural Hiffory 


or diſtinguiſhed with valleys? And incaſe it be mountainous, what k ind 
of hills are they, whether high, low, or indifferently elevated ? Whether 
almoſt equal, or very unequal in height? Whether fruitful or barren ; 
cold or temperate 3 rocky or not; hollow or ſolid? Whether they run 
in ridges, or ſeem confuſedly placed; and if the former, what way the 
ridges run, North or South, Sc.? And whether they run nearly paral- 
lel to one another? ws On Tf. 
- What the country produces, and what in moſt plenty? ?: 
What cattle it ſuſtains ? Whether they have any thing peculiar in poi 
of bigneſs, colour, longevity, fitneſs or unfitneſs for food, Sc. whi 


may rather be attributed to the peculiar nature of the place, than the bar- 


* 


rennefs of the foil, or other manifeſt cauſes ? een n 
What health the inhabitants enjoy; what diſeaſes they are ſubject to; 
and to what not? And what remedies are known for the epidemic diſ- 
eaſes of the place? NT NT 3008 
What plenty of rivers, brooks, lakes, ſhrings,, Sc. in the place; 
the colour, taſte, c. of them; and how they affect the health of ſuch 
as uſe them? | ; op 62 alt DA Far 3 
How the air is diſpoſed as to heat or cold, calms or winds ; and whe- 
ther theſe winds proceed from, or are infected with ſubterraneous ſteams ? 
whether theſe ſteams are clear or foggy ? My obs pope." 
Whether the ſoil near the ſurface of the earth be ſtony ; and if fo, 
what ſort of ſtones it abounds with; whether the foil be clayie, marley, 
or chalky; and of how many kinds it is; and by what properties they 
are diſtinguiſhed ? 3 | 
By what ſigns a mine is conjectured to be in a place? 8 
And as theſe figns are either above or beneath the ſurface of the earth, 
it muſt be farther enquired whether the ground be made barren by meta- 
line or mineral efflu via? 2 WK 
What trees or plants grow moſt plentifully in theſe places, and whe- 
ther they thrive well or ili? whether they be diſcoloured in their leaves, 
or have their outſides changed? . 
What alteration is produced in the waters of the place, either as to 
their colour, taſte, ſmell, weight; or what matter they leave upon the 
ſtones they run over? kf 


- 


+ I 


* ſnow or ice continue as long in theſe, as in the neighbouring 

aces ! 

5 Whether the dew that falls on the ground will diſcolour white linen? 
And whether the rain will diſcolour cloaths, or afford any reſidence of a 

mineral nature? | 5 e ES * 
Whether thunder, lightnings, and ſtorms are frequent here? And if 
there be any fiery meteors and nocturnal lights? 1 


Whether 


40\\ „ unt. INNS! 


in them; what minerals they: ſignifie, and — be ſuppos d to be pro- 
d d by 2. 

8 ol he Yirgul divinatoria be ug fo finding out the mines, and, 
with what ſucceſs ? 


Whether there be any clays, marles,. or other mineral, earths, and of 


what. conſiſtence, that give notice of the ores; and at what depth ey 
lie, in, reſpe& of one another, and how thick they are; 
What ſtones, marcaſites, Sc. are found near the ſurface 3 — is 
the particular ſnhape, bigneſs, colour and weight of _—_ W nee 
by they are diſtinguiſhable from others? „18 | 
Whether heat or damps Ngnify.a mine? o An ot, 
Whether water found in diggin be a fig of a mine? 2 9 Mt 
By what ſigns the nearneſs of a mine is known; and whether any 
ſign will ; a perſon to Ce, beneath, or on the ſide of the mine? 
By what ſigns the determinate kinds of metals are EDO, with their 
nh and goodneſs. ; | 
What ſigns there are of the oth of the vein; of * mine being hope 
leſs, or 4 tis unlikely to find a vein in the place tis digged for 0 
What is the de — the ſhaft or groove, till you come at the vein 
or ore; whether the * run or lie horizontally; or if it dip, what incli- 


nation it hath; and how deep the loweſt part lies? / 


What are its flexures, or whether it runs dire&! north or. ſouth, eaſt E 
or welt, or ſeem; rather to have a caſual tendency bY: — Aer. 
mination; and how far it reaches imalls; --; +» i 


What is the wideneſs of che groove at dhe top — 2 3\phe- 
ther it be perpendicular or crooked ; and if crooked. de manners 
and with what diſtance it wind? 115 

Ho the groove is ſupported; what _ kinds, 1 bigneſs, and 
way of placing of the timber, poles, Sc. empldy dato fupport it; and 


bow long the wood continues, without being ſpoil'd- 21 ſubterra- 
naeous fumes and waters; and what wood laſts thao 5 


ſt Leh: qu in 


What air: ſhaft belongs to the mine; whether it be fingle or double, of 
what breadth̃ at the ori ce z whether it be convxnient or not; how near 
tis plac'd to the groove, and in what poſttion; if there be ſeveral air- 


9 928 what thein diſtances and ſicuation with, regard to- the greoye: and 


Other; and how is, air ſupply' di. af there be no air- ſnafts ? £- 01: 
57 4 ey meet with waters, and] mat plenty there is of hem at 
what dent are found how qualified, and what way they ſpring. c? 
ether 2 are conſtant. or temporary; whether they increaſe. or 
diminich in the ſummer, pr at, any time of the year Hand What that ſea- 
ſon is, how long it laſts, and the proportions of increaſe and dęecreaſe? 
., pag, engines or contriyances are uſed. fon drawing up the vater; and 
conveying it away; the materials they are made of, the parts, the big- 
neſs, the .coaptatipn, and whole: ſtructure, and May: of appiyng the 1 in- 
ſtruments uſed. to free the mines from, the water? | _ 412 
Vor. III. — + What 


21 


Whether * ariſe. from ſuch mineral; grounds; what is, obſervable Na Huy 


10 


Nax. Hier. 


A Whether the mines be troubled with damps, and of what kind they 


Heads fox the untural Hiſtory 


Wat are the conditions, number, Sc. of the adits? 


are; whether they come often or ſeldom, at any Time of the year, or 
wrepularly ? | 


hat vi precede them; what miſchief they do; what remedies 


are the moſt fucceſsfully employed againſt them, as well in reference to 
the elearing of the mine, as to the preſervation'and recovery of the men? 

What methods the mine-men uſe in following the vein, and tra- 
cing their paſſages under ground, according to the ſeveral exigencies ; 
and whether they employ the inftruments made with the help of the 
load-ſtone, the ſame way that: is ufual; and, if not, wherein they differ 
in the uſe of Er ſame inſtruments, or what 11 fubſtirure i in their 

lace * 

n By what means "an bre chumſelves againſt the uncertainty where- 
to the magnetical needle is fubjet, when it comes near iron ore; and 
what other means may: be ufed, beſides a load-ſtone, to help a miner ? 

How the miners deal with the rock and ſpar they meet with, before 
they come at the ore; and how they uſe fire to And calcine, or crack 
them, and with what ſucceſs? | 

By what means they free the mines and the workmen from the In- 
conveniencics ariſing from the great uſe of fire? | 

With what inſtruments * break the rock 3 how they are condu- 
cive, and how long the 

Ho r 1 Sed what li ghts they 
uſe ; what ER they are oy 5 — e "rays ty by — 
tion the 3 how long t an t s they are pe 
burning la that thick and: . if 7 

How veins are followed, up uh revevin'd: ; and how feverit mi- 
ners work on the ſume vein 5 and what is the beſt way 'f ee al 
cke ore in a vein, and that moſt conveniently? 10 
H.] up + what king out their ore, and other gz chat are to be car- 


2 at Rias of veſſels they uſe for matter, ſhape and capacity, 
Shocker) the workmen deliver them one to 4 or the fame 
Feen them all the way; and N they” deſcend and aſ- 


1 (T e.! 


cend by-kddevs of wood or ropes, &r? 
Werber the ore runs in a vein, or hes Eiſpervd, e be divided 
into a vein, partly into tooſs maſſes, or Rke à wall” between two fo 
l- ue 9. Te 3 re ve in che em Were Fenner 


* 
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Whether the vein, lie near the ſavſace of che e And at what 
—_ Whether it have any rr coneomitants or coats; and 
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ef n Gonry. 11 
if any, what they are, and in what order they lie? Thus the us of Nati Hur. 1 
lead ore with us have frequently annexed to them a ſubſtance called ſpat,. V * 

and next to that another call'd calk 3 and whether they have any other 

heterogeneous ſubſtance ? a 


What are the principal qualities of theſe extraneous ſubſtances? 
Whether the vein be inclo&d every way in its coats, or lie only be- 


tween them? ws 4 3, #7 1 10 þ { ; . 27 
Whether the vein be every way of an uniform breadth and thickac; 
and if it be, what the dimenſions are; and if not, in what places it 

= varies, and by what meaſures ? : DE | a 
be. Whether the vein be uninterrupted, or in ſome places broken off; 
= whether abruptly or not; and whether by vales, brooks or gullets, 
"TH Sc? X ; 4 140 N He , 
How wide the interruptions are; by what figns the ' veins may be 
f found again; whether the farther diviſion af the vem be of the fame 
gnature, and hold on in che ſame courſe, as to its tendency upwards and 
= downwards, or horizontally, northward or ſouthward, &c. with the 

= vein from which tis cut off ? | . | 

Whether, in caſe the laſt end of the vein be found, it terminate ab- 
ruptly, or in ſome kind of rock or earth, which, as it were, cloſes it 


up, without leaving any crack, or otherwiſe 3 whether the terminating 


MR being expoſed to the free air be neceſſary; or whether, 
Rat leaſt, it conduce to the acceleration of it, or otherwiſe ? 
Whether all the ore contain'd in the mine be of the ſame nature 
and goodness; and if not, what are the differing kinds, and how w be 
diſtinguiſh'd and eſtimated ? | 
What is the fineneſs and the goodneſs of the ore, by which the mine 
is uſually eſtimated ; and what the marks and characters that diſtinguiſh 
) one ſort from another? | | 
What proportion of metal the ore affords? EY 
f Whether the ore be pure, in its kind, from other metals ; and if not, 
*s of what metals it participates, and in what proportion? __ 
P What previous operations are us'd to the melting of the ore, as beat- 
ing, grinding, waſhing, Sc. and with what circumſtances; as how 1on 
N the ignition laſts at a time; whether the ore be ſuffer'd to cool of it ſelt, 
| or be quenched ; whether it be waſh'd betwixt each ignition; or whe- 


| cher the ore requires no ſuch preparations, as it often happens in lead, 
a and ſometimes in iron? 
f | _ ad 


| 
| 
| 
| 
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Nar. Hisr. Whether mercury is made _ ol in ſeparatin _ nobler from [the 
IS bac, metals? | Y 


Heads for the natural Hiſtory 


Whether the'ore be nord to that air, as a preparative 1 | 

What flux-powders they uſe to examine their ores in ſmall quantities 2 

Whether in reducing or melting great deren they uſe 112 * 
powder ; what it is, and how employed ? 

What is the contrivance of the furnaces, and if they be all of one, 
or of differing ſorts or bigneſ - 

What tools are uſed in ſmelting, and how an 2 31 

What fewel they uſe, and how much is ſpent in a day ; and . 


returns they have of metal, in a proportionate time? 


Whether the ore be melted by means of a wind, made by the fire 8 
own motion, by water, or by bellows ; ; if the latter, what their dimen- 


ions are, and what way us'd ? 


What way they tak to let. out che metal that! is in fuſion, 0 Gt it 


n bars, ſows, pigs, Sc. and what clay, ſand, or mould they let it 


run through; and after what manner they cool it? | 
Whether to facilitate the fulion, wy mix ſeveral ores of the ame 


ſort togethern- _ r bc. I N 


Whether after tis once e melted, they melt it again, to > make it more 
are; and if fo, with what circumſtances they perform it? 
Whether they have ſigns to know when the fuſion is well or ill per- 


form'd, and that the metal has obtain'd a perfection requiſite in ſuch a 


fuſion, and ſuch a fufnace ? 
Whether they obſerve any difference in the goodneſs of the metal 


that comes firſt,” from that which comes laft ; ; and whether _ rule 
Rane conſtantly ? 1291-4 


Whether the produc'd metal be all of the ſame goodneſs ; i if ſo, 
1 good it is compared with the metals of other mines, or other 
parts of the ſame vein; and if it be not, what differences are between 
the produced portions of metal, and what diſparity that makes in the 
-Prige © i 

What are the ways' of diſtinguiſhing them, and eſtimating their 
goodneſs ? 

Whether flowers be not elevated to the upper parts of the chimney 3; 
and whether they are barely excrementitious or metalline ? 

Whether, when the ores are brought to fuſion, they have any re- 


crements 3 what theſe recrements are, and how to. be ſeparated from 


the baſer metal ? 
Whether, after the metal has been melted, the remaining part of the 
the ore will, in tract of time, be impregnated with more metal? 
Whether the air appears really to be cool in ſummer, and hot in 
winter, at the bottom of the mine, by more evident proofs than the 


teſtimony of our touch? 
Whet! er 
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times they can hardly ſtand upon the place; and if ſo, from whence this 

? 9 4 


Whether there be mineral Juices in the mine, that harden into ſtones 


or metals, upon contact with the air? 


What laws, conſtitutions and œconomy are obſerv'd among the miners? 
In what way the trees and their leaves are affected by the mineral 


| fumes and, Juices, and if they be gilded or ſilver'd; if theſe. trees be 


more pondrous than others; if they have any metalline or mineral con- 
cretes Jodg'd in their pores ?. 5 a 
Whether there be waters and ſprings obſerv'd to riſe near the mines, 


1 and run their whole courſe under the ground, without ever appearing 


above it?: . * 
Whether the ſubterraneal ſprings riſe with any wind, or determinate 
change of weather? | 


How much heavier the atmoſphere is at the bottom than at the top 


1 of the mine 3 and whether damps conſiderably increaſe the weight of 


the air ? 


Whether any ſtrange ſabſtances are found in the mine, as veſſels, an- 


chors, fiſhes inclos d in ſpar or metal,  &c ? 


Canary wine, ſolutions of all ſalts, and ſtrong ſolutions of metals? 


What is the way of making pot-aſhes ? 


's 
* 
1 | 
a 


Whether they find the ſtones and ground actually hot, fo that ſome- Nar. Hrsr.. 


What is to be obſerved about amber; is it an exudation of the ſea, Enguizie 


| 5 ſoft when firſt caſt on ſnore; at what ſeaſon of the year, and in what 7 weary 
: 7 about cold, for 
manner taken up, Sc Poland, and 


What is to be obſerved in the digging of Sal gemmæ in Poland; and the more 


* what is the depth of the mines ſtored with the ſalt; and what their #9rthern cu 
2 diſtance from the ſea ? 


What truth is there in that relation, of ſwallows being found under 


waters congeal'd in winter, and reviving when held to the fire? 


Whether there be in the Bodnic-bay a whirl- pool, as is related to be 


in the ſea of Norway, which is commonly called the Maal-froom 3 and 


whether there be any ſigns of the communication of thoſe gulphs by 
ſubterraneous paſſages ? 


To what depth the cold in theſe parts reaches, in the earth and 
water * 


Whether watches are made to go ſlower by the cold ? f 
; Whether oil, in great colds, is turned into true, hard and brit- 
tle ice: 

Whether they can freeze a ſtrong brine of bay-ſalt, a ſtrong deco- 
ction of Sal gemmæ, ſoot, or a ſtrong ſolution of ſalt of tartar, or ſu- 
gar of lead ? 


Whether they can congeal meer blood without the ſerous * 


Whether an intenſe and laſting froſt makes any alteration in quick- 
ſilver, expoſed very ſhallow, and in a,. flat veſſel ? 


Whether 


tries. 


14 


Nar, kur. 


Heads for the natural Hiſtory, &c. 


Whether the purgative virtue of cathartics be _—— Od. 
or even totally deſtroyed «| a ſtrong continual cold? | 

Whether harts-horn, and the like ſubſtances thawed, will: ld the 
ſame quantity of N as they do hen they have not been ? 

What are the effects of cold 3 in the fermentations of liquors? 

Whether birds and wild beaſts grow white in the winter- -time, and 
recover their native colour in fummer ? 

Whether colours may be concentred by cold ; for inftance, that of a 
ſtrong decoction of cochineal in a fit glaſs ? 

Whether the electrical virtue of amber, and the attractive force of 


the magnet, will be changed by vehement oold ? 


Whether thick of iron and fteel be made brittle by intenſe 
froſts ; ſo that ſmiths are obliged, for prevention, to give tools 
a ſofter temper ? 

Whether accurate obſervations ſhew, that all fiſhes die in frozen 
waters, if the ice be not broken; or whether the cold it ſelf, or the 
want of changing or ventilating the water, or the privation of air, be 
the cauſe of their death ? 

Whether any ſkilful anatomiſt has enquired, by freezing ſome ani- 
mals to death, after what manner it is that intenſe cold kills men; 
whether they have found ice in the inward parts, as the brain and heart, 
and in the large veſſels? 
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H E conſtant ingredients if the air, or atmoſphere. 


5 The The 4e fe in the => * 
. Tbe elaſtic particles of the air its ſpring. 
4 - 4. The magnetic — of the air. 
f . The deftruftion, generation, abſorption, and extrication "M the air. 
6. The accidental ingredients of the air. 
7, The. aqueous particle the ai, with the ** and ans 


„ ther 

8. Clauds, miſts, and fogs. . 
9. Terreſtrial ſtreams in * air. 

4 0. Salis in the air. 

al. 1 1 inflammable porticks in the air Eghuning and its ef- 

1 efts. 

12. Celgſtial influences or effluvia in the air. 

3: The height of the al | R Wack Na 
146. The motion. of the air 3 and winds. | 

115. The air canfider'd as the medium of ſands. Noiſes in the air, 


1 and. particularly thunder. The air's operation. an the * of 


© bodies. 
16. The weight of the air. 


FN Thea confiſtence #1 the A i uro. ald. Aus. Fa) hab; 
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18. The heat and coldneſs of the air. 
19. The air conſider d in relation to light; its perſpicuity, opacity, re- 
flexions, refractions, colours, &c. . 
. The operation of the air on the confiſtence of animal, vegetable and 
mineral ſubſtances. 
21. Air conſider d with regard to fire and . 6 
22, Air, as it regards fermentaſion Fi; * . 
23. Air confider'd as the receptaNe i odour dl, * 1 14014. 
24. The air's operation on the odours of animal, vegetable and mineral 
ſubſtances. 
25. The operation of the air on the laſtes of animal, vegetable and mi- 
* 3 ſubſtances. b 1 Gala / 1 * 4 
2 e operations of t e. of anima eta * 
F neral y 5d A 4.4 1'2 \ is 7 T 
27. The air conſidered as dftroying or * leſs obvious qualities 
into animal, vegetable and mineral bodies. 
28. Air conſt der'd with regard to the propagation and vegetation of plants. 
29, The air conſider'd with the regard to the generation, life and health 
of animals. 
30. Heavy bodies ſuſtains by, or {aken up into the air. 
31. Dew 
32. Rain. 
3 A Hail. 
> 4, inankl 74 Unuſual things falling out: of We SO nth 2.2 ** by 
0903 933833, 36. Myiſcellaneous experiments aud obſervations on Net air. > nn. 
357. Deſiderata in the 9 *. the alr ; with ka * feps 8 | 
WV A dilatable fluid, wherein we Breathe änd move, that ſurrdunds 
* 4 the whole ſurface of the earth to a confiderable Rei ht. and 
FT” differs from the ether in refracting the fays. of he ele hunt. 
naries. e „ Une 
The air may be conſidered both as tranſient and, permanent. ot 
example, if an æolipile of water be N heated, and faffer'd 
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water, 

Many are the experiments I have made upon, the air, he farther 
trials appear. neceſſary to determine its nature. I conjecture, however, 
chat the atmoſpherical air conſiſts of three different kinds of corpuſcles 3 

the 
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or dry exhalations, aſcend from the earth, water, minerals, vege- 


4 | tables, animals, Sc. in a word, whatever ſubſtances are elevated by r 
the celeſtial or ſubterraneal heat, and thence diffuſed into the atmo- 


phere. The ſecond may be yet more ſubtile, and conſiſt of thoſe 


: 17 exceedingly minute atoms, the ; magnetical effluvia of the earth, with 


other innumerable particles ſent out from the bodies of the celeſtial 
luminaries, and cauſing, by their impulſe, the idea of light in us. The 
third ſort is its characteriſtic and eſſential property, I mean perma- 
nently elaſtic parts. Various hypotheſes may be framed. relating to 
the ſtructure of theſe latter particles of the air. They might be re- 
ſembled to the ſprings of watches, coil'd up and endeavouring to 


A reſtore themſelves; to wool, which being compreſſed, has an elaſtic 
force; to-flender wares of different ſubſtances, conſiſtences, lengths 


and thickneſs; in greater curls or leſs, near to, or remoter from each 
other, Sc. yet all continuing ſpringy, expanſible and compreſſible, 
Laſtiy, they may alſo be compared to the thin ſhavings of differ- 
gent kinds of wood, various in their lengths, breadth and thickneſs. 


nd this perhaps will ſeem: the moſt eligible hypotheſis; becauſe it, 


In ſome meaſure, illuſtrates the production of the elaſtic particles we 


re conſidering. For no art or curious inſtruments are required to 
Snake theſe ſhavings, whoſe curls are in no wiſe uniform, but ſeeming- 
y caſual ; and what is more remarkable, bodies that before ſeem'd 
nelaſtic, as beams and blocks, will afford them. Hence alſo we 


may perhaps fetch an illuſtration of ſome experiments, wherein - I 
found that various, ſolid, and mineral bodies, unſuſpected of elaſti- 
city, being plunged in, corroſive unelaſtical menſtrua, will, upon a 


proper comminution of their parts, afford in the conflict a conſidera- 


ble quantity of permanently elaſtic air. But many other figures, and 


4 pens perhaps more proper, may be attributed to theſe; elaſtic, cor- 
All I-ſhall add is, that tho' air ſeem to continue elaſtic, upon account 

4 f its ſtructure, rather than any external agitation, yet heat, which is a 
Find of motion, may make the agitated particles endeavour to recede 
from the centres of their motion, and to repel thoſe that would hinder 
heit free rotations; and thus greatly add to the attempt it makes 
towards eærpaniꝭj·u And by; this means there may perhaps che: mixed 


with the ſpringy particles, others whoſe elaſticity is owing more toitheir 


motion than their ſtructure; that variouſly Whirling them, ſb as to 
remove che adhacent corpuſcles, and thereby promote an expanſive force 


2 e thay garomomenſe.'. Sema of - theſe indeed, ung in very cold 
pchmates, 


and i ſeaſons, proveref, a like kind with what above ſhew od 


% to be of a ſhort, duration ; et others of them mayche ſo minute, agile, 
Fand advantageouſly ſhaped, chat at leaſt, in our climate, the air Will be 
warm enough to promote its own agitation, and kep it ſelf fluid, 
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4 Nar. HrsT. and give a competent motion to particles ſo well diſpoſed to preſerve 
© I — tball the included 8 
De ring ef We find that in blowin a football the inc air graduall 
whe =” of increaſes in its reſiſtance, A or only thus oppoſes its 3 
* fſation, but alſo endeavours to expand it ſeff. Whence we are furniſh- 
« ed with a method of making fountains to play, and of ſhooting off bu}- 
lets by the ſpring of the included air. But becauſe tis difficult to com- 
« preſs air to any conſiderable degree with the natural ſtrength, twill 
<< be proper to apply the skrew to that office, in the following manner. 
Figure 1. ** Suppoſe for a fountain, the metalline veſſel ABE, made concave at the 
« top, with a hole A, for the water to enter at; which, running in, will 
«© force out the air thro* the open tube CD. Before the veſſel is fil- 
led, let the hole A, be cloſe — with askrew, and turn the ſto 
cock, E, to cloſe that end. Place next a little bucket on one ſide within 
<< the veſſel, with its embolus HI, whoſe upper part muſt be fixed to 
% the moveable ear of the veſſel. The embolus HK, being perforated 
« quite thro', ſhould have a valve fix'd to it at the hole 8, to hinder 
e the air, there ſent out, from returning; and the like is to be done 
« externally at the bottom of the bucket, I. Let the cylindrical ſur- 
% face of hs embolus be cut into a male skrew, and fitted to a female 
<< one in the plate MN, which may be faftened externally as a prop 
to the ear of the veſſel, by means of two ſmall skrews in M, and N. 
„ When the water is in, theſe ſmall skrews M, and N, are to be 
* floeſened, and the plate to be raiſed from the veſſel up to the han- 
„ dle HO, whereby the embolus being drawn out, the air paſſes thro? 
<< the perforation HS, to fill the bucket ;- and upon thruſting the embo- 
< lus down the valve at 8, is ſhut, and the air forced out at the bucket 
4e thro* the valve I, into the veſſel, whence it can neither eſcape nor 
<< force out the water; both the ſtop-cock and hole at A, being ſhut; 
< conſequently it is condenſed 3 and at a ſecond elevation of the em- 
<* bolus endeavouring to expand it ſelf, the valve I, is thereby forci- 
„ bly preſſed againſt the hole in the bucket, and that paſſage block- 
66 up. When, by repeated ſtrokes, ſo much air is forced in, as. 
<< cauſesthe embolus to go very ſtiff, the plate MN, is again tobeskrew- 
<< ed on; and the pump may be further work'd, by taking held of the 
<< handle in O, and gradually revolving the embolus backwards and 
<<. forwards, by means of its skrews, tilt the air is very ſtrongly compreſ- 
<<: ſed, when opening: the ſtop-cock E, the water will fly out at the 
tube CD, at firſt with great vehemence, but leſs forcibly by de- 
_ «<. grees, as the elaſticity of the air grows lefs. The like contrivance © 
E wilt, allo, proportionably ſerve in wind-guns, which may alſs-be-made 
<< without any thing to receive the compreſſed air, after the manner 
aof the Elder pot- guns, uſed by children, with their paper pellets. 
: For a long concave eylindar of iren being procured. two leaden bul- 
lets, by mans of paper, or the like, may be exactly fitted to its 
dore; ſa that if a female skrew were cut on the internal ſurface of 
one 
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> cc d, whereto the male skrew cut on a ſolid cylindar of the Nar. Hier. 
EX < fame metal anſwered, which being a little ſhorter in length, and Wo 
**. made to move in the other by a force applyed to a proper han- 
dle, till all the air contained in the cavity was condenſed into a 

 < narrow compaſs between the two bullets, the foremoſt of them 

© << would be thereby thrown out of the tube with a prodigious force. 
Caſatus. 

9 We ſome copper filings, with a mercurial gage, into a conical Experiment i. 
= cryſtal Paſs exactly fitted with a ground ſtopple, and poured upon 

the filings as much rectified ſpirit of fermented urine as roſe an inch above 

them; then carefully ſtopping the glaſs, we ſeveral hours after ” 

X ceived that the mercury in the ſealed leg was conſiderably deprefled ; 

when letting in the external air, we found it to have a manifeſt effect 
upon the mercury. OA 

Into a like glaſs we put more copper filings, and poured thereon Zxperimextz. 
© ſtrong ſpirit of putrefied urine, till it roſe about an inch above them, 

and having let down a mercurial gage, ſo that it reſted againſt the 

bottom and ſide of the glaſs, we cloſed it with a ſtopple, and ſet it in a 

qcquiet and well illumin'd place; having firſt obſerv'd the ſtation of the 

J Quickſilver in the gage. The menſtruum work' d very calmly upon the fi- 


| Ungs, ually acquiring a very pleaſant blue colour; and the glaſs 
+ = _ reſt — the 1 — . — for two or three days en the 
e liquor began to loſe its colour, growing fainter by degrees, till at the 
1 gend of three or four days it became very ou. hen admitting the 
„ external air, and leaving the vial in the place and poſture, I 
» found within four or five minutes the upper part of the liquor of a 
t REfine blue colour, which in ten minutes time had diffuſed it ſelf thro? 
r _Fthe whole; ſo that in leſs than a quarter of an hour, the liquor was 
3 throughout of a rich blue colour, and in a few minutes longer grew 
1 Jopake. When carefully cloſing the vial again, we ſet it in the fame 
I place, where the liquor began again, within two or three days, to loſe 
4 Ars colour; ſo that I made a ſecond experiment much like the former. 
as. The like ſucceſs I had in a trial or two made in another glaſs, and 
AY once, with ſucceſs, about nine a clock at night. In moſt of theſe expe- 
de riments I forbore to ſhake the glaſs, leſt that ſhou'd be ſuſpected to raiſe 
id ſome fine powder that might be precipitated out of the tincture, tho I 
4 never perceived any ſuch. But if by the agitation of the liquor more 
he parts of it were expoſed to the action of the air, the colouration would 
le- be haſtened. | 
ce Having covered the bottom of a conical glaſs with filings of good Experiment 3. 
de Copper, we poured ſtrong ſpirit of Sal armoniac upon them, till it roſe 
er about a finger's breadth above them; and having let down a mercurial 


. gage, ſo that it reſted againſt the bottom and ſide of the glaſs, we 


al- dloſed it very well with the ſtopple, and ſer it in a quiet well en- 
its lightened place, obſerving where the quickſilver reſted in the gage. 
of The menftruum work'd flowly on the filings, without producing any 
ane % 3 D 2 | noiſe 
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Nax. His r. noife'6r ſenfible bubbles; gradually acquiring a very pleaſant blue cb. 
S four, We perceived aff” krönt She i Hh A r'two or three 
days together, the mercury in the ſealed leg of the gige very Newly 
deſcended, till it pe near a quarter of an inch lower than at 
firſt. The event of the experiment feemed ſufficiently to argue, that 
the ſpring of the air, contain'd in the cavity of the glaſs, commu- 
nicating with that in the open leg of the gage, was weakened in com- 
J 95 of that of the cloſed leg; which by the hermetic ſeal on one 
de, and the quickfilver on the other, was kept from ſuch commu- 
nication, 1 further obſerved, that the depreſſure continued at diffe- 


Sy 
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rent times of the day; tho? at noon the ſun ſhone hot upon the place 
and veſſels. This experiment was made four or five times, but not F 
always with equal, yet with ſome fucceſs 3 the mercury in the ſealed 8 
leg of the gage being ſometimes more and ſometimes leſs, but always 11 
manifeſtly depreſſed which phenomenon was confirmed by the obſer- F 
vation we more than once made of the ſudden return of the mercury W 7 
to its former ſtation, upon unftopping the glaſs, to give free admiſſion 1 
to the external air. | | HH | =. 
Experiments. A mercurial gage being put into a conical glaſs, the bottom where- .T 
of was covered with beaten coral, we poured thereon ſome ſpirit of vine- \ 
gar, and cloſing the neck exactly, obſerved many bubbles were for a lon 3 
time produced, which ſucceſſively broke into the cavity of the ve ty 
fel, whereby they compreſſed the air in the cloſe leg of the gage in- 4 
to about a third part of its former dimenſions. But ſome hours after the v 
corroſion had ceaſed, the compreſſion made by this new air grew ma- F. 
nifeſtly fainter, and the air impriſon'd in the gage drove down the 
mercury again to within about one diviſion of its firſt ſtation; where a 
it continued for five or fix days. So that there here ſeems to have e 
been a double compreflive power exerciſed ; the one tranſient, by the = 2 
brisk agitation of the vapours or exhalations, and the other durable, c 
from the aerial and elaſtic particles, either produced or extricated bßß 
the action of the ſpirit upon the coral. N f 
Experiments. A conſiderable quantity of ſpirit of vinegar being put upon minium in a t 
conical glaſs, furniſhed: with a glaſs ſtopple and a mercurial gage, no u 
ſenſible depreſſure of the mercury appeared in either leg for ſeveral = or 
days; nor did any change happen in the gage upon removing the ſtop- A 
ple, tho* it was evident by the great ſweetneſs acquired, that a large = q 
proportion of the minium was diſſolved. 060 
Fxperiment6, Into a round eight ounce vial we put ſome copper filings and a merW t. 
curial gage, pouring ſtrong ſpirit of Sal armoniac on the metal, till it ir 
reach*d to a conſiderable height in the vial, which being hermetically d 
ſealed, was ſet in a ſouth window, where the liquor ſoon acquired. tl 
a deep blue tincture, which in twelve days time grew gradually pale, v 
till at length it appeared like water. During this, the mercury in the 'b 
open leg ſeem'd to be impell'd up, and at about nine a clock at night & 
we broke off the hermetic ſeal, upon which a noiſe was immediately C| 
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produced, and the mereu 7 in the ſhorter cloſed leg briſkly impell'd Nay, Hisr, 
= to the height of near Finch 3 and tho? the orifice whereat the air en- 

© tered, would ſcarce admit a middle fized pea, yet within a minute 

and half the furface of the liquor appeared to have acquired a lovely 

= fiir colour, reaching downwards 4 inch; ſo that the vial ſeemed o 
contain two very different liquors, ſwimming upon each other; and the 

X colouration becoming gradually deeper, the whole within five minutes 

X obtain'd a rich blue colour. ri bo on 7 N 0 

1 That air is greatly concern'd in producing many phenomena of nature, 

either altogether new, or not formerly aſcribed to it, has been of late 


; ſufficiently ſhewn, And that it is alſo neceſſary to the exiſtence and Generation 
: motion of moſt animals, may be eaſily deduced from my experiments <:ddeftrudi>: 
made with the air-pump, relating to reſpiration. ' This fluid being of Mok 
, = ſo great importance, made me ſollicitous to enquire, whether it was pro- 
-  X ducible by art; for if fo, it might help to explain ſome difficult phe- 
f nomena; and be otherwiſe very ſerviceable in human life, as particularly 
1 in the art of diving, and fubmarine navigation. | , 
® By the production of air, I here mean the obtaining a ſenſible quantity 
3 of that fluid from bodies wherein it did not before appear, either at 
4 all, or in fo great plenty; tho' perhaps ſome of our experiments may 


argue a new and real production of air, in the ſtricter ſenſe of the 
= word. | | . | 
This enquiry will conſiſt of two parts; the methods of producing 


* 2X what appears to be air; and thoſe of examining how far the ſubſtance 
- produced has the real properties of air. 5 b 
e 5 I muſt here obſerve, that many accidental qualities are aſcribed to 
e air; but having found what beſt diinguithes it from aqueous vapours, 
e carthy exhalations, and the efluvia of other bodies, to be, as was ſaid, 
e a durable elaſticity; I ſhall here make uſe of that as the principal 
7 critereon, to try whether any portion of matter be aerial. 5 
7 Among the ſeveral ways of producing air, the fitteſt for practice 
feem to be fermentation, corroſion, and the diſſolution of bodies, by 
a the boiling of water and other liquors, by the mutual actions of bodies 
10 upon one another, eſpecially ſaline ones, and laſtly, by analyſing and 
al YL i certain ſubſtances. | | 
)- i nto a long and large tube we conve filings of ſteel, a proper Experiment r.. 
ge quantity of water, a fealed glaſs of of vitrigl, with a bole lr 
one end, and a mercurial gage; when having exhauſted the air from 
r- them all, till the mercury in the gage was almoſt wholly impelled 
it mo its open leg, we exactly cloſed up the external veſſel = Then gra- 
ly RR dually, and at Jong intervals, pouring the included oil of vitriol upon 
ed, the ſteel and water, exceeding large bubbles were thereby produced, 
e, wwith a fmall, ſenſible heat. During the conflict much air ſcem'd to 
he ' be generated by theſe bubbles, ſo that, at length, the mercury in the 
7 gage, being impelled to the very bottom of the open leg, the air in- 
17 


cluded in the other appear'd more compreſs'd than by the weight : 96 
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Nax. Hier. the atmoſphere, before *twas thus employ'd. We removed the whole 
4 into a cooler room, where I found, the next day, no ſenſible alteration 
in the gage ; and thus it continued for three or four days; but comin 
afterwards' to look upon it, the mercury had aſcended about an in 
and a half; and near the ſame quantity of water had got into the 
ſealed leg of the gage. But this was, very probably, owing to a care- 
leſs removal of the tube that had been made, without my knowledge ; 
for I have found no other remarkable alteration herein ſince the expe- 


riment was firſt undertaken, which is now eight or nine days; the L li, 
_— the open leg ſtill remaining at about the height of an inch = T 

| and half. e 
Experiment 2, I filled a pint vial with wheat - flower well drenched in water, ſtopping =. 


up the orifice both with cork and cement, and ſet it in a warm place of 
the laboratery, in a cold ſeaſon ; where it continued for thirteen days, 
when it burns by the dilation of the included matter, which was, the 
night before, obſerved to have left a conſiderable vacancy below the 
cork. The matter to me taſted ſouriſh, but to another acid. 

Experiment 3. We ſet a convenient quantity of bruiſed raiſins to ferment with water, 
in a bolt-head, including alſo a mercurial gage therein ; when exhauſt- 
ing the air, and preventing any from — into the veſſel, twas 
2 in the warm laboratory. No ſpringy ſubſtance appear'd to be 

ence generated in four days, tho? the liquor, it ſeems, afterwards fer- 
mented-more violently than the cold Gabon might be thought to allow 
of ; for being not carefully looked to, the middle parr of the glaſs 
broke to immenſly ſmall pieces, with a report equal to that of a piſtol ; 
whilſt the bottom and neck remain'd tolerably entire. 

Experiment4. I fill'd a wide- mouth'd three pint glaſs, with a proper quantity of 
water and bruiſed raiſins. Upon the mouth of the glaſs we tied a large 
bladder by the neck, but firſt carefully freed from air, and faſten'd it 
well thereto with cement, to prevent any air from paſſing either in or 
out. In this condition we left the glaſs in the laboratory for fourteen 
days, when finding the bladder tumid, we ſhould have tied up the 
contain'd air therein, but for a ſmall hole there chanced to be in it. 
We therefore took it off, and cauſed a very limber one, capable of 
holding a quart of water, to be fix'd on in the ſame manner, and found 

it next morning ſo full of air, that we could not, without difficulty, and 
the loſs of a conſiderable quantity, tie up the bladder near its neck. 
Another bladder was afterwards applied as the former, which next 
morning appear*d full, as if diſtended by means of a pair of bellows. 1 

Experiment p. In the bottom of a wide-mouth'd vial we lodged ſome good ſpirit f 1! 
ſalt, and the filings of ſteel, covering all with a receiver, fitted with 12 
an cel-ſkin, and a wire, whereto a thin and ſlender glaſs, hermetically 
ſeal'd at the bottom, was fixed, containing ſome filings of copper. The = - 
receiver being well exhauſted, we broke this 1155 of copper filings ſm⸗ 
againſt the bottom of the vial, and let them fall into the menſtruum, 1 the 


whence enſued great ſtore of bubbles, which raiſed a froth much deeper 


than 
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7 F than the liquor 3 and the ſucceſſive generation hereof continued for a Nat. Hier. 


XZ conſiderable time; ſome of them appearing large, tho? in the open air  V V 


they would, perhaps, have been inviſible. The vial thus kept in vacuo 


= for a quarter of an hour longer, and no greenneſs appearing in the 


4 liquor, the receiver was taken off. : | 
A bubble of air, equal in diameter to a middle- ſized pea, being left Experiment 6. 
at the top of a round vial, with a long and flender neck, and containing 


fine oil of turpentine, this was inverted into another vial of the ſame 
liquor, and fuffer'd to ſtand in a quiet place for a competent time. 
The like was alfo done with ſpirit of wine at the ſame time. The 
event was, that in ſix days the bubble diſappear'd in the glaſs of oil of 


| turpentine, and likewiſe in that of the ſpirit of wine the day following, 


Upon opening an exhauſted receiver, wherein was an unſtop'd vial Experiment y. 


1 | above half full of an opake blackiſh liquor, ſuppoſed to have been frogs 


= ſpawn, that had certainly been included for three years, we found by 
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ſddke gage put up with it, that it had yielded a little air. Its ſcent was 
fetid, like that of the pump of a ſhip, but it had produced no inſects, 


nor was turn'd mouldy. 2h ; 
An induſtrious gentleman of my acquaintance, who digg for mines, 0s/ervarien, 


and owns a good one, informs me; that when the miners meet with 
running water under ground, they are thereby ſupplied with air ſufficient 
for free reſpiration, even at the depth of many fathoms; but ſtagnant 


vater, he faid, would not do the like. Tho? in his opinion, that air 


3 proceeded rather from the water it ſelf, than from its motion. 


I. To produce air by fermentation in well cloſed receivers. Experiments 


To produce air by corroſion, eſpecially with ſpirit of vinegar. prapeſcd. 
To ſeparate air by animal. and ſulphureous diſſolvents. 
| by obtain air in an exhauſted receiver by burning glaſſes, and red- 
ot irons. 
To produce air out of gynpowder; and other. nitrous bodies. 
2. To examine the produced aerial ſubſtances, . by their preſerving or 
r=" flame, fire, the. light of rotten wood, and 
o a 
To examine it by its elaſticity, and the duration thereof. | 
To do the fame by its weight, and its elevating the fumes of Tiquors. The 4-ine/7 
I am not ſollicitous that all- the phenomena refer'd to the moiſture of and muifure 


4 che air, be ſolely produced by the. bare. moiſture thereof 3 *tis ſufficient J le ait. 
if this quality is the moſt obvious one, tho other cerpuſcles whereto 
1 moiſture ſerves as a vehicle, be alſo concern'd herein. 


Dryneſs, as privative as its nature ſeems, may have a: conſiderable 
ſhare. in producing a change in bodies, and that: in differing reſpe&s z- KN 
the two principal whereof are theſe, 


Enſt,. 


To produce air by fermentation in ſeal'd glaſſes. aveat the gyo- 
To ſeparate air from liquors by boiling, _— 
To ſeparate air from liquors by the air- pump. mination of it, 
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24 Memoirs for a general Hiſtory 
i Nar. Hisr. Firſt, by means hereof a body is deprived of thoſe exhalable parts 
that harbour'd in its pores, and were perhaps the principal of ſeveral 
operations aſcribed to it. Secondly, as the want of theſe more ſubtile 
parts may induce a change of texture in the body, chiefly with re- 
gard to its pores, whoſe magnitude, figure and poſition being alter'd, 
the body may in many caſes acquire a contrary diſpoſition to its own. 
Obſervation, Sometimes, when the weather began to be overcaſt, the hygroſcope 
did not grow ſenſibly heavier, and at other times it wou'd, when I cou'd 
obſerve no vapours in the air. Indeed it happened thus but ſeldom, yet 
this made me ſuſpect that ſome clouds may conſiſt of other than aqueous 
exhalations ; and that ſuch as are peculiarly fitted to enter the pores of 
the hygroſcope, have a faculty of drying it, or ſome way or other of 
increaſing or, leflening its gravity. And this ſeems the more probable, 
| becauſe having made hygroſcopes with powder, with ſalt, and with 
| wainſcot ſaw-duſt, applied to nice ſcales in very thin, light, open glaſſes, 
| they all ſucceeded as the former; for now and then their weight would 
not alter as the weather grew moiſter or dryer. 
Exferiment 1. Soon after, looking upon the half hundred weight that hung by a 
T rope, and fixing a mark where the bottom of it touch'd the perpen- 
dicular board that ſtood by it, I perceived the ſky, which before was 
clear, to grow cloudy, but no rain enſued 3 upon this the weight roſe 
a quarter of an inch within an hour and a quarter after the mark was 
made, as it proved, between nine and ten in the evening. Between 
eight and nine the following morning, it was raiſed near an inch from 
the former mark, when the day proving fair and windy, the weight 
ſunk by ten at night about ſix inches below where I found it in the 
morning. The morning following, about eight a clock it was riſen 
to 8 8 inches, the weather being then cloudy, tho? very dry and duſty ; 
but in leſs than an hour after it overcaſt, and there fell-fome drops of 
rain, which made the lead to riſe about half an inch higher. 
The night proving rainy, the half hundred weight was lifted“ above 
five inches higher than I left it the preceding evening; but the day 
recovering to dry, windy,” and warm, it was ſunk by the next night 
confiderably below all the marks. The rope whereby this weight-was 
ſuſpended, meaſured in diameter three eighteenths and. four decimal parts 
of the tenth of an inch. 3 en 
Experinent2, A rope about three feet and a half in length from the: point of ſuſ- 
penſion, and near three tenths of an inch in diameter, being ſtretched 
for ſome days by a leaden weight or quarter of the large hundred, which 
had a flat board placed underneath, juſt barely to ſupport it; we at 
length moiſtened the rope thoroughly with water, by means of a ſpunge, 
whereby it firſt ſeemed to be rather a little lengthenꝰd than horten d; 
but in an hour or two it began to contract, ſo that the -weightiwas 
raiſed conſiderably above the board whereon it reſted before; on the 
ſame day, however, the weight ſunk to its former place, 4 
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Tho' Marmen be an inland town; ſeared ii a very hot climate; where Nar. Hier. 


the ſoil is ulually dry z yet I am imform' d that the nocturnal air proves 


FX exceeding damp and piercing, ſo as preſently to produce ruſt upon ſuch 
iron inſtruments as lie naked there.... 


% | ire, tho? a high country, is very moiſt between Michbaelmasand Atballon- 


Air too moiſt cannot be wholeſom. The air about Oakly in Buckingham- 


ide, eſpecially in rainy weather, and upon a thaw z ſo that the wainſcots, 
- 2 — pictu __ then ſtand of a water, Which will-afterward 
rrickle down in large drops. But many houſes at Brill, which ſtand ex- 


eeding high, have this to a much greater degree; for here the ſtair- 


? caſes, — ially if laid in oil, will run down with water. The north 
and north-eaſt ſides of theſe houſes are obſerved to be the dampeſt; for 


eiver for a conſiderable time exhauſted, the conſequence was the ſame 


Fut upon the re-admiſſion of the air by the cock only, the index in a few 


i ours conſiderably changed its place; ſo that hence the ſubtile matter 


2 the ſuppoſed vacuum of the receiver, and conſequentiy the more 


Jud part of the atmoſphere, wherein the proper ærial particles float, 
ppears not, in its own nature, to be very ſenſible either of cold or heat, 
yneſs or moiſture; tho* many other experiments remain to be tried, 


ides thoſe wherein the air- pump, thermometer, and hygroſcope are 


Wncecrn'd, before this can abſolutely be determin' d. 
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: en excellent aſtronomer of my acquaintance, who frequently took the 
ight of che clouds, very rarely found any of the white ones, in fair e. 


ther, to be more than three quarters of a mile, and ſeldom above 
If a mile from the ſurface of the earth. h mt RT T6 
A miſt driving upon the ſea towards the ſhoar, tho? without any ſen- 
le wind, will cauſe a greater ſwell of water than a brisk gale. | 
A moiſt bluiſh miſt has been obſerved to aſcend from ground that is 
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1 mewhat moiſt in winter, and elſewhere after a warm day, or againſt 
Fir weather in autumn, to the height of twenty or thirty feet, and then 


d ſubſide again in dew. 


A virtuoſo ef my acquaintance, who poſſeſſed a piece of ground 
herein ran ſeveral veins of different metals and —— — alſo Haus in the 
n fon, a virtuoſo, told me, they had frequently ſeen pillars, as it 2 
oe, I. aſcending thence like ſmoke, ſome whereof had no 


Vor. III. ſcent, 


Obſervations. 


Clouds and 


Terreftrial 
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Nr HIsr. ſeent, ſome an ill one, and ſome agam xz good! one, tho“ the latter hap- 
0 pen'd. but ſeldom. And I my ol — 1 diffalive GY logs 


that have proved very fetid U! auler: 
Smoky ſteams frequently proceed fone the bir-ſhafr of mines whilſt 


they lye unwrought ; and the charcoal made of the wood that grows 


near the mineral mines rg eee a manifeſt; fre- and ſul- 
Phureous ſcent. 

„A texrrible mieden aroſto — Sun ſea, 4 che beginning 
of the ſummer of the year. 721, which diffuſing it ſelf in the air, 
cauſed it to appear all on fire. The ſea it ſe if was alſo, by huge 


.<*< flaming ſtones that ſtarted from the iſle called Hiera, heated to a vio- 
ent degree. Journal de Savans. 168 5. 


The am- The ſchools teach tlie air to che a warm andanditÞ element; and con- 
ſphere a wery ſequently a ſimple and homogeneous body. Many modern philoſophers 


compounded - 
body. 


have, indeed, juſtly givrn up this elementary rity in the air; yet few 
ſeem to think it a body ſo grratiy compo — oh as it really appears to 
be. The atmoſphere, they allow, is x04 abſolutely pure, but- with 
them it differs from true and ſimple air, only as turbid water does 


from clear. Our atmoſphere,” in my opinion. conſiſts not wholly of 


purer æther, or ſubtile matter, which is diffuſed thro? the univerſe, 
hut in great aig of numberleſs exhalations of the terraqueous 
globe; and the various materials that go to compoſe it, with perhaps 
ſome ſubſtantial emanations from the celeſtial bodies, make up to- 
gether, not a bare indeterminate feculency, but a confuſed aggregate of 


Salts in the different effluvia. One principal ſort of theſe effluvia in the armoſphere 


air. 


I:take to be faline, whch float variouſly among the reſt in that vaſt 

ocean; for they ſeem not to be equally mixed therein, but are to be 

2275 of differen kinds, in different quantities and places, at different 
ons. 

The arguments that ſhew ſubterraneous effluvia, in general, aſcend 
plentiſully into the air, prove the ſame of ſaline ones in particular; 
fince it has been n that immenſe quantities of common, 
nitrous, aluminous, vitriolic, and perhaps other ſalts, riſe among the 


various exhalations of the terraqueous globe. Nor is this the only means 


whereby the air may be impregnated with ſaline particles; for the action 
of the ſun upon the ſuperficial parts of the earth and ſea, will, alone, 
ſupply that Quid with ſwarms of them. And the quantity hereof may 
be greatly inereaſed in ſeveral places by ſuch vulcano's as have open vents, 
by the ſmoke of the common culin fires, Cc. 

We might here enquire, whether the ſalts of the air be really of differ- 
ent kinds; and if ſo, what thoſe kinds are; and how it comes by them: 

Many learned men talk much of a volatile nitre in the air, as the, 
only ſalt wherewith that fluid is impregnated. I own that the air, in 
many places, ſeems to abound in corpuſcles of a nitrous nature; but I don't 
find it proved by experiments to poſſeſs a volatile nitre. In all my practi- 


ces upon ſalt- petre, I found it difficult to raiſe that ſalt by a Meade _ 
an 
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and ſpirit of nitre, which is drawn by means of 4 vehement one; has Nat; Hrer- 
F 3 properties from erude — or the ſuppoſed volatile W WW 
Feind in the air; for 'tis exceeding corroſive. And even the earth dug 
from under an old dove-houſe, and diſtill'd with flow fires, yielded 
nothing like chat - wherewich: theſe men ſuppoſe; the air to be ſtored. 
I am content, however, to admit their ſuppoſition as ingenious, till 
farther evidence be given for it; and this ſeems: not impoſſible to be 


ö produced, at leaſt as to particular times and places. For I would not 
be poſitive, that the ſubterraneous exhalations, or the rays of the ſun, 
never volatilize any of the nitrous particles they act upon, and elevate 
4 chem into the air, without deſtroying their texture like our fires. But 
this will not appear to be the only ſalt that impregnates the air, if we 
1 conſider how vaſt a portion of the terraqueous globe is cover'd with the 
4 ſalt ocean, and what immenſe quantities of foſſil ſalt are dug up in 
W Poland, Hungary, Tranſylvania, &c. that ſea ſalt is generally found mixed 
0 with nitre in the earth, and that it is with difficulty ſeparated there- 
h from. For hence it ſhould ſeem, that in many places, eſpecially near 
es the ſea, the effluvia of common ſalt abound in the air equally, ar leaſt, 
of With thoſe of nitre. _ | „it: FW | 


In places abounding with marcaſites, there is a fretting vitriolic ſalt 
largely diſperſed thro? the air, which has been obſerved to rot the hang- 
gs of rooms, and other furniture; and to lie upon the ſurface of the 
- ground in a whitiſh: efloreſcence, after the ſun had heated the moiſt and 
Slackiſh mould wherein it lay. 621 40:60 gil as le 

But farther, the air of particular places, as about great towns, &c. may 
Rkewiſe, probably, abound with volatile ſalts, of a contrary nature to 
be geids. That places deep under groung may lodge ſuch falts, ſeems not 
ent Fnlikely from the experiment of an acquaintance of mine, who cauſed 


to be dug up, at the depth of ſeveral yards below the ſurface of the 


nd Furth, a large quantity of a certain kind of clay, abounding in minerals; 
2 hence he obtain'd, by ſimple diſtillation, a conſiderable parcel of ſpirit 
on, d ſalt, greatly reſembling; thoſe of urine or hartſnorn 


bia places where much wood b burnt, numerous particles of volatile 
ans falt may eaſily be diſperſed thro“ the adjacent air; for wood ; ſoot, 
ion which is only that ſmall part of the ſmoke which adheres to the chim- 


ne, dey-ſides, affords a volatile, ſaline ſpirit in great plenty; and not rea- 
nay 1 Y. unleſs hy the kent, diſtinguiſhable from that- of urine or hartss 
nts 1 : : Niger TIfizorig Tok 

' 'Þ Moreover the purtefattion of animal ſubſtünces ay ſupply tie air eich . 
fer- latile, ſalts, ſince ſome putrefied urine. will, without diftdlationz-afford © 
2 ine andi pirituous parts, which by their ſcent, Gc. di ver themſelves * 


the. #9- be volatile, even while ſwimming! in. their ohn large quantity of 
ont Fpcedlent ones being laid together in a heap, at a convenient ſeaſon of 


- 
1 


.cti- the year, that they might rat, I found them, when the putreſaction had 


arrived to a certain degree, I ſurprizingly fetid ſcent, like 
7 2 that 
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Nar! Hrs, that of carrion; and that a vegetable will of it ſelf afford a dry vola- 
tie falt, I know by experience, having my ſelf obtain'd it from a ſpiri- 


tuous ſeed, tho* I muſt confeſs, not without previous incineration 3 and 
only from two or three ſuch ſubſtances. WEEK | | 
But the air of ſome places may, beſides thoſe ſimple ones already men- 
tion'd, contain ſome compound falts, ſince J have ſnewn, that particular 
faline ſpirits may meet and join together therein; as alſo that two liquors 
may be ſo order'd, that tho' one of them ſhall never, of it ſelf, afford 
any thing in a dry form; yet its ſpirituous efluvia meeting with thoſe 
of the æther, will produce a dry, volatile and ſaline body; which a mix- 
ture of the liquors themſelves would not. FOI 
The many ſaline effluvia that ariſe with the other ſubterraneous ſteams, 
cannot, all of them, be well ſuppoſed of a ſimple and uncompounded 
nature. A very intelligent acquaintance of mine, who viſited a vulcano 
in America, told me, that before he came near enough to the fire, to be 
very ſenfible of its heat, the ſkin of his face was fo corroded, and the 


colour of his hair ſo changed by the exhalations, as to prevent his nearer 


approach thereto. | $179 
*Tis well known that about mount Veſuvius, the exhalations are of ſo 
faline and ſulphureous a nature, that they adhere to the orifices of its vents, 
like the flowers of ſulphur. And I have had ſtone brought” me from 
ſome vulcano, with a white falt in its cavities; which, upon examination, 
proved a-kin to ſal armoniac, and eaſily ſoluble in water; one part being 
very volatile, and the other remaining ſomewhat fixt 3 whence it ſeems 
very probable, the falt was compounded in the bowels of the vulcano ; 
great quantities thereof having, as I am credibly inform'd, been caſt up 
in the fiery eruptions 3 and therefoye, ſince I found it ſublimable, it might, 


by that means, be largely diſperſed thro? the air. 


- Beſides theſe ſaline ſubſtances of a determinate ſpecies, there are poſſi- 
bly, at certain times and places, other corpuſcles in the air of a ſaline 
nature, but not reducible to any particular kind, which I therefore call 
anonymous. We have obſerved in old glaſs windows, belonging to high 
and ancient buildings, ſome panes corroded, as if they had been worm- 
eaten; which ſeems to argue, that ſharp and fretting particles had been 
carried thither by the winds whereto that glaſs was expoſed. But none 
of the falts beforementioned have the faculty of corroding common glaſs. 
Other inſtances might be produced upon this occaſion, but I reſerve them 


for another treatiſe. 


Jo diſcover i| The general method of diſcovering the ſalts in the air, may” conſiſt 
the ſalts in the of ſeveral particulars. Thus, in the firſt place, it might be proper to 


air. 


lay open to the air, ſuch bodies as have à diſpoſition to be affected 


by the ſalt, where with tis moſt likely to abound For inſtanee, if we. 


ſuſpect the air to be impregnated with nitre, lime, or the like bodies, 
that imbibe or retain ſuch a ſaltneſs; died cloths or ſilks of ſuch par- 
ticular colours as will fade or tarniſh with nitrous ſpirits, may be ex- 
poſed thereto. Where vitriolic effluvia are ſuppoſed predominant, 


1 proper 
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r preparations of ſulphur ſhou'd be ſuſpended, to try whether they . Hur, 
| 0 a ace a blackneſs. : In other places, gueſſes might be made, by Www 
” ſpreading on the clean ground, white linen cloth, well freed from ſope 
or ly; and 2 after it has lain a conſiderable time, what diſ- 
Colouration it has ſuffer'd, and what ſaltneſs it has imbibed; either from 
the aſcending ſteams, or falling dews. Another way is, to find ſome 
particular body capable of being affected by ſeveral aerial ſalts, in ſuch 
different manners, as to diſcover which kind produced the reſpective 
changes. Tis doubtleſs difficult to obtain fuch a body, yet perhaps 
the thing is not impoſſible. | 
Having cauſed ſome thin copper-plates to be made clean, I kept Zxperiment 1. 
5 them over glaſſes, filled with different ſpirits, as of common falt, and 
1 of nitre, both pure and diluted with water; whereupon I obſerved, 
0 tho' no heat was applied to the glaſſes, yet fretting particles aſcended 
e from the liquors in leſs than a day's time, when the ſpirits, juſt men- 
E 
r 


© tioned, had greatly darkened the under ſurface of the plates, by dif- 
* ferent diſcolourations ; ſo that twas afterwards eaſie to ſee which was 
: cauſed by the ſaline, and which by the nitrous effluvia. 


0 + Spirit of nitre, as I formerly found, makes, with copper, a greeniſh 
. blue ſolution; ſpirit of ſalt, a graſs- green liquor; and the ſpirit of ſoot 
n and urine, a deep blue, almoſt like ultramarine. But want of time 
1, *Þindered me from proſecuting theſe Experiments; which might poſſibly 
gg bave had a happy iſſue. And what farther keeps the thing from ap- 
18 pearing deſperate, is, that I have ſeen pieces of malleable copper, from 
3 an engliſh mine, overcaſt here and there with a fair verdigreaſe, which 
Pp appeared, by circumſtances, to have proceeded from the corroſive ef- 
8 fluvia of the air. Perhaps, alſo, there are other ſubterraneous or me- 


i talline bodies, that oy the colour, peculiar ruſt, or ſtain they acquire 


1 in the air, may enable us to conjecture with what ſubſtances or ſalts 
ne che air of the place is impregnated. | I knew a ſtately houſe which re- 
Wi reived this peculiar inconvenience from the effluvia of the air wherein 
rh Itwas ſeated, that the ſilver plate could not, by any means, be pre- 
n- ſerved from odd diſcolourations, tho' carefully kept in a convenient part 
en of it, And in Amſterdam, I am told, plate tarniſhes immediately, 


ne upon being expoſed to the air; and contracts a dirty colour, betwixt 
a yellow and a black. A third way is, by the uſe of metalline bodies, 
m chymically prepared, and previouſly reduced to fine parts, by means 

of ſaline ſubſtances. Here ſuch bodies, or factitious minerals, are to 


9 1 as having, generally, an accidental colour, will change 
to It in the air. / | 
ed = A ſtrong ſolution of pure ſilver in Aqua fortis, precipitated with ſpi- Experiment 2. 
we. 7 rit of ſea-ſalr, glves A white powder, which being expoſed, for a con- 
ö —_—_— time, to the air, will acquire a dark colour on its ſurface, 
ar- - Wnerem an attentive eye may, perhaps, diſcern variations, as any par- 
ny i ticular ſaltneſs happens to predominate in the air. ene 8 
Per 
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Experiment 3. 
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We mixed an equal weight of copper · filing and powdered fal- ar- 
moniac together, and put them into a covered crucible, which was 
kept over a moderate fire till the ſalt had done fuming; when all the 
remaining dark-coloured maſs that could be ſeparated, being taken 
out, groſly. bruiſed and expoſed, for ſome time, to the air, it looked 
hike a kind of verdigreaſe, a ſubſtance whoſe colour may be obſerved 


to vary according to the nature of the particular ſalts, which by 


Experiment 4. 


corroding and incorporating with the copper, produce the pigment. 
But a parcel of the ſame maſs being groſly powder'd, before the air 
could much affect ir, and hermetically ſealed up in a glaſs egg, and 
left in a ſouth window, it did not appear diſcoloured, when the ex- 
ternal ſurface of the other parcel reſembled verdigreafe ; which argues 
the change of colour to have been made by the aerial ſalt, if the 
moiſture of the air had no ſhare therein, but as a kind of vehicle to 
the ſalt. . by | 
By pouring ſome ſpirit of wood-ſoot on filings of copper, I obtain'd 
a deep azure-colour'd ſolution like ultramarine, which being ſuffered 
to dry in an open glaſs by the ſole operation of the air, the colour pre- 
ſently became paler, reſembling that of a good turquoiſe. The ſame 
ſucceſs. I, likewiſe, had with an urinous ſpirit, drawn from animal ſub- 
ſtances and copper-filings. ett 


To deſcribe the above- mentioned changes more particularly, would 


have been ſo exceeding difficult, that I did not attempt it; for few, 
beſides painters, can diſtinguiſh all the uſual variety of colours by pro- 
per names. And beſides, perhaps there are ſome that no language can 
expreſs, eſpecially when they have been attentively viewed and con- 
ſidered ; tho' by a knowledge herein it might ſometimes be aſcertained 
what ſubſtances in the air are denoted by ſuch variations. 
It does not appear that our inland countries abound conſiderably 
with corroſive ſalts, ſince the bars and cafements of windows will 
not thereby be greatly impaired by ruſt, after they have endured the 
weather for twenty years; whence I ronjecture, that kind of ſalt pro- 
oye from the ſea vapours, or thoſe raiſed by the burning of mineral 
COa ls. t or ee ee 4 41 1 
The pot being taken from the fire, and ſuffered to ci is emp- 
tied of its pure nitre, that reſemble white maàrble the terreſtrial part 
remaining at the bottom. The earth wherewith the ſolution was 
made, and the boughs of oak, or the like trees, are then to be alter- 
'<© nately expoſed to the air, and ſprinkled: with water, wherein nitre 
has been diſſolved ; and by this means, in five or ſix years time, it 
will be again fit for. ſolution. . The purer parts of the nitre thus 
<< generated, as alſo that which hangs upon the walls in wine-vaults, 


(e 


to be mixed and boiled with the firſt ſolution. But if any place 


<< yield many of theſe veins, they ſhould not immediately be laid up 
in the reſervatories, but be firſt thrown on a heap in open ſpaces 3 


for the longer they lie expoſed to the air and rain, the better they 


grow 
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e not happen in the ſecond boiling of the decoction, pour it out of 
the ſmaller veſſels into the larger, and let it be ſhut up therein, 
„When alſo the copperas wil! ſeparate from the alum, and run into 


„ lumps; but that which will not concrete in the veſſels, ſhould be 


boiled again, and the earth that ſays behind thrown back into the 
& reſervatory, together with the veins, to be there afreſh diluted with 


o 
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„ water and urine. The earth remaining in the reſervatories after ſo- 
© << lution; becomes gradually more aluminous and juicy, as that whence 
„ nitre was made. Agricola de re metallic. = et ie 


A learned phyſician, who practiſed in the moſt ſouthern parts of the 
Engliſh colonies, told me, that the great - guns there are fo ſubject to 


ruſt, that aſter lying a few years in the open air, large cakes of Crocus 


martis may, with a hammer, be eaſily beat off them; whilſt others that 
"lay ſunk. in ſalt- water, during the ſame time, were by no means ſo 
much affected. And as dew is, only ſteams of the terreſtrial globe, 
the phenomena that manifeſt its power to work on ſolid bodies, may 
"help to ſhew how much the air abounds with faline and ſubtile parts. 
The dew. about the maritime places of Brafil, and even part of the 


inland country; a ſcholar, who had been there, aſſured me, not only 


gave a ruſt to knives, and ſuch like inſtruments, but alſo to coin. He 
Added, that the Portugueze are there obliged to caſe their great guns, 
Fo prevent their being corroded by it, ſo as to break in diſcharging ; 
and that he often obſerved it left a pure, white falt, like a hoar-froſt, 
on the graſs and trees. Another ingenious phyſician informed me, that 
Fat Fabla in Sweden, noted for one of the beſt copper-mines of that king- 


dom, the mineral exhalations affect the air ſo, that their ſilver coin is 
| — diſcoloured, and ſometimes turned Hack thereby; tho? cloſe 
i 


up in ſeveral purſes, and lock'd up in ſtrong cheſts. He faid alſo, 


| nt at theſe effluvia manifeſtly affected braſs, and to that degree too, as 


do occaſion ſeven crowns of that metal, reſerved in one of their prin- 
cipal churches, to remain unclean'd, and perfectly black; becauſe the 


fſöoul'd fo faſt, as render'd the trouble of keeping them bright almo 


* 
Ly + 
\ 


4 
25 
* 


Io 


endleſs. Theſe corroſive exhalations, he farther aver'd, penetrate the 


bars and veſſels of iron, that lie expoſed to the air, ſo freely, that 


ling noiſe would ariſe; which, to a ſtranger, might have ſeem'd ſur- 


4 prizing, and duſty ſulphureous fumes. be ralſed, which ſeem'd ready to 
ip > take fire, as fometimes he thought they actually did; and having cau- 
* ſed ſome turfs to be cut out of this ground, and laid together in a 


7 8 


| heap, he could, in the night-time, ſometimes obſerve the effluvia 
thence 


friable ſcales of ruſt may, at no long intervals, be eafily, obrain'd 
'* therefrom. TL 
A Neopdiitan nobleman acquainted me, that during his ſtay at a Subur in 
country- houſe near Naples, he uſed frequently to ride upon a very be air. 
ſulphureous ſoil, where, if his horſe trod pretty hard, a great crack- 


31 


„ grow; and in four or five months after this, fibres will ſhoot out, Na. Hier. 
Which are much more excellent than the veins. If a ſeparation do WWW 
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Nax. Hisr. thence plentifully arifing to kindle in the air. The ſame honourable * 
A perſon likewiſe aſſured me, that in the late eruptions of mount Yeſuwius, BB 
both he and others were greatly amazed at the prodigious: height of 1 
the flame which ſhot up from that Vulcano; and that by means of a VB 
quadrant, they found it reach'd two miles above the top of the moun- V 


tain. He added, that the adjacent earth would ſometimes tremble, 
that vaſt ſtones and heavy bodies would be diſcharged, and that he him- 
ſelf had there ſeen fiery maſſes of matter thrown into the air, each of 
them capable of filling a large room. u 

* The iſland has a ſhocking appearance; the proſpect from the port 
<< js the ſea, and ſhore all black and burnt, by a ſmall rock that firſt 
* diſcovered it ſelf about ſixty years ago, vomiting out a prodigious 
„ flame at a cavern of an immenſe depth. Tis not above eighteen 


years ſince, on a ſunday night, that a terrible noiſe began at the I 
«© port of Santorini, reaching even to Chio, diſtant therefrom above two * 
5 3 miles, which was ſuppos'd to proceed from the Yenetians * 
fighting with the Turks ; but at length it was found to be cauſed by a * 


fire underneath the port above- mentioned, which there caſt up, from 
<< the bottom of the — quantities of pumice- ſtones, with a force and 
report as great as if they had been ſeverally diſcharged from a cannon. 
«© The air of Santorini was by this means ſo infected, that abundance 
<< of people were kill'd, and many loſt their ſight thereby, tho? the 
<< recover'd it in a few days afterwards. This infection ſpread it ſelf 
sas far as the preceding noiſe had reached; for even at Chio and Smyrna 
<< all the filver coin was changed red, both that in the pocket, and that 
«* lock'd up in cheſts ; and the ſame happen'd to the ſilver chalices in 
<< the churches. The infection, however, vaniſhed in a few-days time, 
6 and the ſilver recover'd its native colour; but the pumice-ſtones that 
«© were thrown up, cover*d the Archipelago to ſuch a degree, that for a 
<< conſiderable time, when particular winds blew, the port was block*d 
up with them; ſo that not the leaſt veſſel could paſs, till way was 
made for it by their removal. And ſome ſcatter'd remains of them 
„ may be ſeen to this day in the Mediterranean. Seneca tells us, that 
Santorini is built upon mines of ſulphur, which doubtleſs gave oc- 
«© caſion to this fire.” Jqyage de Levant. | | 

is a common obſervation, that thunder produces in the air a ſtrong 
ſmell of ſulphur 3; and I remember being at a town near the lake of 
Geneva, when the thunder was ſo violent, as greatly to terrify the in- 
habitants, tho! they were accuſtom'd to its ſhocks : I heard many com- 
plaints the next day of a ſtrong ſulphureous ſcent, that particularly 
proved almoſt inſufferable to the centinel who ſtood near the Jake where 
the thunder fell. 

On Fuly 24. 1681, The ſhip Albemarle, diſtant a hundred leagues 
from Cape Cod, in the latitude of 48, about 3 in the afternoon, meet- 
ing with a thunder ſtorm, the lightning burnt the main-top-ſail, ſplit 
the main-cap in pieces, and ſhiver'd the maſt. One of the claps of D 

140 er 
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ger here proved exceſſively loud, whereat the whole ſhip's crew were ar. Hisr. 
e aſtoniſhed; when ſomething immediately fell from the clouds upon WW 
© the ſtern of the ſhip-boat, which broke it into ſeveral pieces, ſplit 
ont of the pumps, and damaged the other. It ſeem'd to be a betu- 
© «© minous matter that caus'd this miſchief, ſmelling like fired gunpow- 
der, and continuing to burn in the ſtern of the boat till ir was wholly 
conſum'd; for they cou'd not extinguiſh it by water, and attempting 
to diſſipate it with ſticks. But, what is more extraordinary, when 
night came on, and the ſtars appear'd, they found their compaſſes 
changed. That in the biddekel had its north point turned due ſouth: 
4 one of the two others, which lay unhung in the locker in the cabbin, 
pointed exactly as the former; but the north point of the third ſtood 
„ weſt. The polarity of their needles being thus changed, the ſailors 
P y . 
*<< were for ſome time at a ſtand how to work their veſſel ; however, they 
„ afterwards failed a thouſand leagues in this manner. That com- 
e paſs whoſe needle thus came to point weſt, was brought to Nerw- 
England, where the glaſs being broke, and the air gaining entrance, 
it loſt its virtue. But one of the others is in that country poſſeſs'd by 
& Mr. Encreaſe Mather ; the north point of the needle remaining ſouth 
$ to this day.” : 
An eminent planter of trees, gave me part of a branch, with a 
ure in the bark, that ſeem'd almoſt to reach the wood, from one 
end to the other; tho' the lips of the wound were now grown over 
With new bark. The like hereto he obſerved in other branches of 
the ſame tree; and this, for ſeveral reaſons, he could aſcribe to nothing 
ut lightning, which about that time had been very frequent; and 
any more trees, as well his own as thoſe of others, far diſtant from 
| he former, were affected in the ſame manner. Theſe fiſſures looked 
dot all one way, but reſpected ſeveral points of the compaſs 3 whence 
am confirm'd in my ſolution of ſome odd phenomena of lightning, 
y comparing its irregular, winding motion, to that of a ſquib. How- 
ever this ſtrange kind of fire may affect animals, *tis not always perni- 
cious to vegetables; as appears from the juſt mention'd wounds it makes 
| z trees, which happily cicatrize of themſelves, without any farther 
damage. at 
Beginning to conſider the properties of vinous liquors, their ſeveral Ce&/#:alin- 
fiſtempers, and the method to preſerve them, I found it previouſly ne- Huences in the 
xcſlary to make an exact ſcrutiny into the air, its qualities, temper, ©” 
nd motion; with the influence it has upon all ſuch bodies. This led 
me into ſome thoughts, relating to the imperfection of our preſent 
Theory of the planets. *Tis certain, if this theory be not built upon 
a demonſtrable foundation, differences and errors will happen in our 
* opinions of the motions of the planets, and the calculations of their 
places. But if we err in this reſpect, their ſeveral aſpects and influ- 
N ences cannot be juſtly determin'd; and conſequently, the phyſical uſe 
Jof theſe celeſtial bodies is wholly Joſt, or becomes very uncertain. 
Vor. III. | And 
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Nar, Hisr. And truly, if aſtronomy cou'd not afford ſome aſſiſtance in aſcertain. 


ing the affections, diſpoſitions and alterations of ſeveral things here 
below, I ſhould grutch all the time and coſt ; all the watchings and ob- 
ſervations it requires. Several objections, indeed, are commonly pro- 


4 new uſe duced, againſt any ſuch uſe or application to be made of this ſcience, 
of aftronovy. and againſt the influence of the celeſtial bodies. Bur theſe chiefly 


proceed from the impoſture and ignorance generally found in the pro- 
feſſors of this ſcience ; the palpable miſtakes, and great uncertainties as 
to predictions, under which it labours ; and laſtly, from want of know- 
ing the manner wherein the celeſtial bodies may affect each other. 
Such objections, however, if throughly conſider'd, do not, as I ap- 
prehend, make againſt the poſſibility of the thing, but wholly ariſe 
from the enormities and imperfections thereof; and theſe bodies may 
ſtill have a power to cauſe ſuch particular motions and alterations, as, 
in their extremes, will render themſelves univerſally perceptible. And 
this appears by undeniable experiments, not only in vegetables, but 
in animals, and that both in acute and chronic diſtempers; more par- 
ticularly in lunatic, epileptic, paralytic, or lethargic patients. This 
is further demonſtrable, if the extreme motions in phyſics, be gene- 
ration and corruption, and rarifaction and condenſation the mean 
ones; for allowing theſe bodies a ſhare in promoting the latter, their 
effects upon all other ſublunary things muſt be very conſiderable. Ge- 
neration and corruption are, properly N the extremes of mo- 
tion, rather than motions themſelves; for the deſign and effects of all 
phyſical motion, are, in ſtrictneſs, either 1 or corruption; 
ind all motion is hereby limited and bounded ; for beyond theſe there 
is no phyſical progreſſion ; fince all things are — ro be gene- 
rated, and vice verſs. It muſt then be acknowledged, that nature makes 
uſe of motions between theſe two extremes; which mean ones muſt al- 
ſo be as oppoſite to each other, as the two extremes. And as the mo- 
tions of rarifaction and condenſation are oppoſites, ſo they fall in with 
all the other inftruments and phenomena of nature; the one correſ- 
ponding to heat, the other to cold; the one to hardneſs, compactneſs 
and drynefs ; the other to ſoftneſs, ſweetneſs, maturity, Sr. For 
theſe, among many other reaſons, I conclude, that generation and cor- 
ruption, rarifition and condenſation, are the fimpleſt, plaineft, and 
jaſteft analyſis, in nature, of all phyſical motions ; ſince all motion 
purely phyfical, may, with eaſe, be immediately referr'd thereto, and 
reſolved therem. | at; 

*T'is evident, that all the properties of moiſture, heat, cold, droughts, 
winds, ſhowers, thunder, Fc. employ'd by nature to produce the two 
univerſal effects, rarifaction and int dee almoſt wholly depend. 
upon the courſe, motion, poſition, ſituation, or aſpect of the celeftial 
bodies. Thus every planet has its own proper light, diſtinct from that 
of the others ; which is either a hare quality, and then its utmoſt uſe 
and deſign is only to illuminate; or elſe all light is attended with ſome 
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has its peculiar property, tincture, and colour; its own ſpecific virtue 


7 


and power, wherein the planets differ from each other; and conſequent- 


ly the celeſtial bodies are not to be conſidered as ſluggiſn and unorgani- 


ed matter; but as full of their proper motion, operations and life. 


Thus, the ſun not only ſhines upon all the planets, but by his genial 


Z warmth calls forth, excites and raiſes the motions, properties, and pow- 


ers peculiar to them: whence, according to the angle they make with 


that grand luminary, and the degree wherein they are enlightened, ei- 
ther by its direct or oblique rays, in a near or remote ſituation in reſpect 
of the earth; the effects of the powers, virtues, and tinctures proper to 


each, muſt be more or leſs perceived by us. As for the manner wherein 
the planets tranſmit their powers, and thereby affect the remoter bodies, 
tis not difficult to apprehend it; for we affirm no virtue or power to 
flow 3 the planets, that comes not along with the light as a property 
thereof. 
4 *T was never imagin'd that any of the planetary or ſolar light is re- 
erated, or otherwiſe weaken'd or diminiſhed by the æther, thro? 
twhich it paſſes; and conſequently *tis not hinder'd from deſcending 
with its full force, directly and unrefracted, upon our. atmoſphere. 
But whatever is received by the atmoſphere, muſt alſo be received 
by the thin and ſubtile air that is contiguous thereto 3 which air is, 
doubtleſs, capable of being moved, agitated, altered, and impreſſed 


by the properties, virtues, and lights that penetrate all its parts. Not 
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only fo, but our ſpirits alſo, with thoſe of all mixed bodies, will re- 
ceive no leſs impreſſion, alteration, . motion, agitation, and infection 
from the ſame lights; nay, as our ſpirits approach nearer to the na- 


| ture of light than that of air, ſo will they be more affected thereby. 


And if the ſpirits, we ſpeak of, may be altered, changed, moved and 


impreſſed by theſe ſuperior bodies, and their properties; ſince ſuch 
Wo are the only principles of action, power, force and life in the 
bodies, wherein they reſide, and the immediate cauſes of all the al- 
#terations therein, 'tis impoſſible they ſhould be altered and changed, 
and the reſpective bodies remain unaffected thereby; conſequently 
the force of the ſuperior bodies muſt exert a power or operation on 
the very ſubſtance of the inferior. To confirm this, in particular, with 
regard to our ſelves, we might have recourſe to the miſchiefs that 
frequently befal mankind by means of the air, which ſeems no other- 
viſe concern'd ; ſuch are convulſions, cramps, blaſts, lameneſs, colds, 
Oc. many whereof have a long duration, tho? rarely felt at the very in- 


2 - their approach, or attended with any perceptible exceſs of heat 
gor cold. 


7 * 


As the other planets, ſo alſo our earth is not only enlightened, 
A, warm'd, cheriſh'd, and made fruitful by the power, virtug, and influ- 
2 ence of the ſun ; but it hath, moreover, its proper, magnetical, pla- 
netary force awaken'd, fermented, excited, and agitated 3 which it 
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peculiar power, virtue, or tincture; whence *tis plain, that every light Nat. Hisr. 
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Nar. Hisr. ſends back with the reflected light of that luminary. By this means 
WNW alſo, the ſeminal diſpoſitions, odours, and ferments, lodg'd in particu- 
far regions and parts hereof, at the ſame time emit and diffuſe thro' the 
= air either their kindly and grateful, or malignant, congeling, and pu- 
trefying qualities. Hence, tho' the temper, diſpoſition, and general 
qualities of the air may be aſſigned acco ding to the motions, influences, 
and aſpects of the ſeveral ſuperior planets, yet the particular healthful- 
neſs and unhealthfulneſs of places; the bad diſpoſitions of the air, whe- 
ther in the evenings, nights, or mornings ; in ſome parts more than 
others; exceſſive moiſture, great winds, droughts, or ſeaſons peculiar 
to a country, ſhould chiefly be aſcribed to thoſe odours, vapours, and 
exhalations, that by the action of the ſun, or other planets, are forc'd 
from their particular ſeats in the planets themſelves into the air. Now 
if this be the ſtate of the caſe, it follows, that wholly to negle& ſuch 
a phyſical uſe of the motion of theſe bodies, becauſe ſuperſtition has 
crept into it, is very extravagant; and ought not to paſs uncenſur'd in 
men of learning. ; 

In this apology for aſtrology, I, by no means, pretend to juſtify any 
thing farther than as it properly, or of neceſſity, falls under natural 
philoſophy ; but I greatly ſuſpect, that if the theory of the planets were 
ſo well adjuſted and ſettled, by demonſtration, that we exactly knew 
the place, courſe, and poſition of every one of them; the doctrine 
of their phyſical uſe, with its weight, dignity, extent, and moment, 
would immediately become felf- evident; eſpecially if particular per- 
fons would calculate the motions here to their own reſpective meri- 
dians, and compare them with their own daily obſervations of the al- 

The keeping teration of the air. As this was, doubtleſs, the method firſt taken 
we, eff by the antients, to diſcover the efficacy of theſe: bodies, by giving an 
commended, hiſtorical diary of the weather and places, motions and aſpects of the 

planets, with their agreement, diſagreement, c. the ſame procedure 
could not but prove ſatisfactory and delightful in the momentous do- 
ctrine we ſpeak of. And were ſuch a plain demonſtration of the pow- 
er of theſe bodies, in general, once eſtabliſned, the uſefulneſs of this 
fcience- in civil and economical affairs; in husbandry, gardening, and 
phyſtc ; and the ſhare they have in producing many other very ſurprizing 
effects, would be eaſily diſcern'd and credited. The preſent age ſeems 
better furniſhed than was ever any preceding one, ro lay fuch a 
"foundation by means of thoſe extraordinary inſtruments the thermome- 
ter and barometer. And no man, who hath leiſure and opportunity, 
ſhould think it trifling to collect obſervations of this nature: *tis cer- 
tainly much more commendable to preſerve this kind of hiſtory of 
our own time, than to break out upon every occaſion ; * This is the. For 
- «© hotteſt, this is the coldeſt, this is the moſt ſeaſonable, this is the moſt f * 


unſeaſopable weather I ever felt; “ when perhaps it's utterly falſe in a 8 
fact. Did no other henefit accrue from theſe obſervations, they would Wo 
tend to complete the natural hiſtory of any place; an inſtance whereof = Jl 
y We 14 
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3 e in that learned author, who has given us the natural hiſtory Nar. Hisx. 
1 N of — 8 wherein he proves not only 6 habitableneſs, but healthi- WWII 
e ” neſs of the climate, by a particular account of the weather of every 

— day, for many years together. T would be a noble undertaking to pro- 

J — more the — of a ſet of accurate obſervations hereto relating, by 


means of various large and exact thermometers, conveniently expoſed, 
either ſeparately or conjointly, to the air. Tis greatly to be lamented, 
hat no advantage has been made of this inſtrument ſince its firſt inven- 
tion. Many things, indeed, are wanting to its perfection; for the beſt e r 


ir "3 proportion between the diameter of the cylinder and that of its head, 4 0 
d is hitherto unknown, which ought to be the firſt confideration here; 
d  _Fand till this be adjuſted, there is danger of erring in making either too 
W large for the other; whence the alterations of the air will be too ſud- 
h denly or too flowly diſcernable. But ſuppoſing the due proportion in 
18 this caſe aſſign'd, we are at a loſs as to the length of the cylinder, 
in which ſhould, doubtleſs, correſpond to its diameter; the ſmalleſt tube 
in proportion to its head, requiring the greater length, and vice verſa; 
y only twelve or fixteen degrees are uſually placed on the ordinary glaſſes; 
41 but to make accurate obſervations, the cylinder ſhould, at leaſt, be 
re Wivided into 360 parts: nor is it impracticable to divide one into 1000, 
* Allowing 10 degrees to an inch; and this would diſcover not only the 
” minute, but the more ſudden and remarkable changes of the weather, 
t, much better than thoſe in common uſe. No liquor, *tis certain, ſhould 
r- be applied in theſe glaſſes that is ſubject to freeze, yet have we but a 
1— ery imperfect account what fluids are beſt fitted for ſuch experiments 
1 whether thoſe which attract the air, and thereby preſerve their quantity, 
en gas Oleum Sulphuris per campanam, Vitrioli, Tartari per deliguium, &o. 
* gor thoſe, the parts whereof are exceeding fine and ſubtile, and give 
he them a reſemblance: to the air; ſuch as ſpirit of wine, and ſpirit of 
re Fturpentine well rectified, and fupplied occaſionally; whether thoſe of a 
* middle nature, as ſtrong ſpirit of vinegar; or laſtly, whether only well 
4 Fefined qucikſilver. All theſe particulars muſt be ſettled: as neceſſary | 
ts Preliminaries to the experiments themſelves 3. in the making whereof ?tis 
* convenient, that ſeveral glaſſes, alike in all reſpects, ſnould be placed 
19 together in one frame, and filled either with the ſame or different liquors:; 
— 4 and ſeveral of theſe frames placed in various rooms, and ſome exposꝰd 
6 immediately to the air it ſelf ; but ſkreened from the ſun's rays and 
* the injuries of the weather. Too great care and exactneſs cannot be 
y, + uſed in the hiſtory it ſelf; the air of the chimney, cracks in. the wall, 
er- >the breath of the people, Cc. if not regarded, will diſturb theſe ob- 
oP, ſervations. The degrees of warmth of the day and night, in ſettled 
5 weather; the agreement or diſagreement: of the air's motion, and that 
oft 12 of the fuperior bodies, in changeable and unconſtant weather; the cer- 
in + tainty or uncertainty. of thoſe motions, in foretelling windg and rain; 
14 3 the diſpoſitions of the air in thunder, mildews, blafts, e lipſes, con- 
of Junctions, Cc. will afford matter for this hiſtory. What other things 
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Nat. Hist. things are performable by the thermometer, I ſhall not now conſider ; 


Memoirs far a general! Hiſtory 


but tis certain, that the great mechanic, Cornelius Drehel, did herewith 


contrive a dial, which had a continual, ſpontanequs, and regular mo- 
tion, whereby it exhibited not only the times of the day, but alſo the 
celeſtial appearances z that he alſo made an automatous, muſical inſtru- 
ment, and a furnace which he could regulate, to any degree of heat, by 
means of the ſame inſtrument. | | | eo), 1 

'Tis an approved tradition in Java, that the moon's rays will cauſe 
contractions in the bodies of thoſe who are long expoſed thereto. And 
an ingenious phyſician, who had practiſed there, aſſured me, he ob- 
ſerved ſame perſons become lame by this means; and fo continue for 
many weeks, or ſometimes months together. He alſo experienced it 
upon himſelf; for happening, whilſt he was a ſtranger in that country, 
to ſleep, after a very hot day, for a conſiderable time on the ground, 
that lay fully expofed to the moon; upon waking he found his neck 
exceeding ſtiff, and his mouth drawn awry in an hideous manner; which 
obliged him to keep within doors, till by the uſe of briſk aromatic me- 
dicines, he freed himfelf from that diſorder. The coldneſs of the night, 
and the ſubtilty of the air, he ſaid, were not the ſole cauſe: of theſe 
phenomena; the effects of thoſe generally proving lighter, if the moon 
be unconeern'd. | 

An intelligent perſon having by a fall ſo broken his head that 
ſeveral large pieces of his ſkull were obliged to be taken out, he 
affured me, that for feverat months, during which he lay under the 
ſurgeon's hands, he conſtantly obferved, that about full-moon, there 
would be extraordinary prickings and ſhootings in the wounded parts 
of his head, as if the meninges were ſtretched, or preſſed againſt the 
rugged parts of the broken ſkull ; and this with fo much pain, as 
wou'd for 2 or 3 nights hinder his ſleep, of which at all other times 
of the moon he uſed to enjoy a competency. This gentleman added, 
that his ſeveral ſurgeons, for he had 3 or 4 at once, obſerved from 
month to month, as well as he, the effect of the full-moon upon 
his head; informing him, that they then manifeſtly perceived an 
expanſion, or intumeſcence of his brain, which appear'd not at all 
at the new-moon ; nor was he. then obnoxious to the forementioned 
pricking pains. | | 

From a letter, dated Fort St. George, Jan, 23. 1668. There hap- 
«© pen'd a dreadful ſtorm, or rather hurricane here, on the 224 of No- 
«© vember, when a tempeſt of wind and rain grew ſo exceeding violent, 
that nothing was able ro ſtand againſt it: Men and beafts were there- 
<< by ſwept away together into the ſea ; few houſes or trees eſcaped its 
© force; the wall of the town was laid flat in ſeveral places; the, 
<< buildings about the fort were uncover*d and greatly ſhatter' d; and 
che fort, it ſelf was ſo vehemently rock'd, that it feem'd ready to 
fall upon us.*? 


Captain 


F<IO 
Net 


caaptain Brookebaven told me, that hurricanes are very frequent about Nat. Hier. 
| the iſland Maufricius; that he remembred one on the ſea not far from 


2 thence, which laſted four days; that upon one of them the ſtorm had 
, ſeven paroxyſms, calPd by the ſailors, frights of weather, each where- 
2 of he obſerved to differ two points of the compaſs from the other ſuc- 
4 Tcflively ; and that by this means the ſurface of the ſea became a white 
| roth. This ſtorm occaſion'd the day to be exceeding dark, and the 
C bvoiſe it made ſeem'd more like that of thunder, than of wind; which 
1 was fo loud, that thoſe on the deck of the ſhip cou'd not hear thoſe 
4 Fon the ſhrouds. | | 
r A phyſician who had been in America, aſſured me, that none but 
it the hilly part whereof had conſtant winds from the land in the night 
, time; and that, therefore, Barbados was without them. 1 
, One of the Eaſt-India committee, who had lived in the iſland of 
k Feneriſt, told me, he uſually obſerved the breezes there to proceed from 
h ne ſea, about nine of the clock in the morning; and that, two hours 
4 Se the ſun-fet, there blew a ſharp, land-gale from every part of the 
t. Jand towards the ſea, which continued all the night. | 
le A learned traveller acquainted me, that tho” the air were generally 
n im and clear on the tops of the mountains; yet he had ſometimes 
Mere met with winds conſiderably ſtrong. 
at In a letter from Venice, dat Ae 29% 1679, ** There aroſe 
ne Wa kind of whirlwind in the fens of the city di Favit, three miles 
he diſtant from Palma; which ſpreading about 30 paces in breadth, 
re ſwept along with ſuch fury, that it carried up into the air feveral 
ts ® hay-makers in the neighbouring meadows, with loaden waggons, 
he * horſes, oxen and all; caſting *em down a large diſtance off, ſhatter'd 
as and ruin'd. In its progreſs it tore up all the herbs and plants it 
es met with, and even pared, and burnt the turf. At its arrival in the 
d, + little Venetian town Bagnaria, it overturn'd ſeveral houſes to the very 
"Mm foundations, and uncover'd others; hurrying along with it Beams, 
_ 


F pillars, tables, and all the furfftore and moveables, and bruiſing 
an i _ perſons, tho* without killing any. It ſtript the ehurc 
all S. Thomaſo, near the town, quite bare; carrying away the very 


4 


— 


ed F ſteeple and bells, which were not yet found the next day. Hence 

| it turn'd towards Seviglians, where it deftroy'd the whole champaign, 
p- F tho? without doing any damage to the town. A little farther it threw 
Vo- down the palace of the Count Horatio Straſeldo, and took away with 
nt, it in the air various kinds of animals and moveables, and even the 
re- very veſſels out of the cellars: yet no body was hurt, the family 


its being moſt of them at work in the fields. In its way to ec 2 
the „ threw down two other houfes, killing therein a lady, a yqung man, 
nd and ſeveral beaſts. Hence turning towards Palma, and &rri ing at 

the walls of the fort, on the fide of the city Privano, I beat it to 
Pieces, overturn'd ſome very fine palaces, killing ſeveral perſons, 
and wounding others ; and doing great miſchief to the — 

: 2 «« It 
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of hurricanes 
at Bermudas. 
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It then advanced to the city di Viſco, belonging to the Emperor. ( 
„ where, among other conſiderable damages, it ruin'd the new palace 
of Marco Foſcolini, wherein was a large coach-houſe, the door where- 
of was faſten'd by three bolts ; but the wind entering in at the bal- 
„ cony, burſt open the door, ſhatter'd it to pieces, and threw it upon 
*© a high court-wall, carrying the ceiling of the room half a mile fur- 
„ ther; wounding ſome of the ſervants, and killing two perſons in the 
*© ſtreexs. This done, it attack*d S Vido di Crauglio, a town belong- 
ing to the Emperor, which it ruin'd entirely, ſo as not to leave a 
* ſingle houſe ; killing and wounding great numbers. Hence it pro- 
„ ceeded to Villes, a great part of which it levelPd with the ground; 
deſtroying men and other animals, and leaving the fields as bare as a 
„ beaten way. Other towns have fuffer'd from it in a like manner, 
* tho' in a leſs degree.” 5 277 | Wt Che 
I learnt from a phyſician, that tho? the eaſtern winds blow near 
three quarters of a year at Tangier; yet they ſeem not to ſpread far 
into the inland country, becauſe, he found them there to be very un- 
frequent. | | | Fr: 

An ingenious gentleman, who poſſeſſes a mine or two near the ſea, 
inform'd me, that he cou'd preſage the change of wind, at the depth 
of between 15 and 20 fathom in them. For, many hours before it 
veer'd from any other point to the ſouth, the water at the bottom of 
the mine would appear thick; and when *twas upon changing to the 
eaſt, the water became unuſually clear. 2: | 
* The. hurricanes about Goa, as the ſame gentleman ſaid, generally 
8 but at two ſeaſons; viz. about the beginning of March and of 
October. | 

The late governor of the Bermudas iſlands inform'd me, that theſe 
were of the principal forerunners of the hurricanes there. The ſea 
would manifeſtly ſwell at ſome diſtance. from the ſhore, ſo that the 
fiſhermen often made to land, and warn'd the inhabitants, upon the 
confidence of that preſage, to provide againſt the ſtorm, tho” the ſea 


were then ſmooth enough. The ſea; would beat with great noiſe againſt 


the ſhore, eſpecially the rocks, tho? there appear'd no manifeſt cauſe for 
it, as upon account of the wind or tide : and this ſign would ſometimes 
not be. given till many hours, or perhaps a full day. after the former. 
Sometimes alfo twas obſerv'd, that the ſea would ſuddenly invade the 
ſhore, and gain further upon it than could be. accounted: for by the wind 
or tide, and then quickly ebb away beyond the uſual low water-mark, 
and after return again with more fury, and fall back further than before. 
Sometimes there would be perceiv'd an ungrateful ſmell in the air, be- 


fore the hurricane began. And laſtly, he affirm'd, that both he and 


| was troubled indeed, but no form'd clouds were viſible. 


others had ſeen in the air many bundles, as it were of Jong ſtreaks of 


different ee which by reaſon of their figure are uſually there call'd 


horſe-tails: and theſe appear'd in ſuch parts of the ſky, where the air 


A gentle- 


| 


Joud, or blackiſh ſpot in the ſky, a great way off ; upon which, tho? 


1 ter they had a furious hurricane, which ſeveral times turn'd their 


Or in rainy weather. 


1 


Having three ſmall, round glaſs bubbles, blown at the flame of a 


Pur them into a wide-mouth*d glaſs of common water, 


Vor. III. 
1 1 


1 A gentleman told me, that being off the coaſt of Maſambigue, to- Nat, Htsr. 
6 . the latter end of September, the captain of the great Portugal = ——— 
herein they were, ſpied, as he walked upon deck, a very little dark 

e weather was then fair, he immediately provided for a ſtorm; and 

Shen the cloud approached, the wind, which before had filled their 

ils, ceaſed, and the ſea became calmer than before; but preſently 


ip quite round; and laſted for above two hours. _ 

When ſeveral tempeſts riſe together, the ſky is of a ſudden co- 973, air e- 

e ver'd over with thick, black, globular and ſmoky clouds; when ration on the 

* immediately the thunder burſts out on every {ide with inceſſant flaſhes VD, bo 
. . : | dies. 

of lightning, able to ſtrike terror into the moſt reſolute, and thoſe 

i gaccuſtom'd thereto.” Ludolf's Hiſt. of Ætbiop. 

The ſtring of a viol has by a gentleman been obſerved to increaſe 

the 8 of its ſound by almoſt half a note, either a little before, 

y The ſame perſon alſo aſſured me, that having 

Pur falſe ſtrings into his pocket for frets, he has ſometimes, when he 

Anne to make uſe thereof, found them true. He further obſerves, 

that ſome ſtrings are apter to receive a tenſion from the moiſt air 

than others. | 

An ingenious and credible perſon aſſured me, that in one of the fine 

dens near Genoa, there is a pond on the fide of a hill, where 

e wall being ſo high, that men could not look over it, nor be at all 


Men over it by the fiſh in the pond ; yet that he has ſeveral times ob- 

ved thoſe 6th to be called together by the'gardener, with a certain 

Miſe he made for that purpoſe ; tho” neither this gentleman, nor any 

he elſe, could be diſcover'd by the fiſh that readily obey'd the 
Mmmons. 209 1. 

; he different weight of the atmoſphere at different times may per- 97, aui „ 


s have a conſiderable influence on the human body, with regard to e air, with 
Ith and ſickneſs. - Thus, when the air grows of a ſudden much % ect. 
hter than uſual, the ſpirituous and aerial particles plentifully lodged 
the blood, will naturally ſwell that liquor; and ſo diftend the 
eater veſſels, and alter the manner of the circulation thro* the ca- 
Nafy veins and arteries : whence ſeveral changes may happen in the 
4s l. } 1 T1 WT "2 rey þ | 


p about the ſize of hazel-nuts, each of them with a ſhort, ſlender 
m; by means whereof they were ſo exactly poiſed in water, that 
very ſmall change of weight would make them either emerge or 
k ; at a time, when the atmoſphere was of a r 211 1 


4 


d leaving 


| 2 in a quiet place, where they were frequently in myfeye, I ob-  v 

1 rved, that ſometimes they would be at the top of the Mater, and 

Wemain there for ſeveral days, or perhaps weeks together; and ſome- 
G times 


Memoirs for à general Hiſtory 


Nar. Hisr. times fall to the bottom; and after having continued there for ſome 


time, riſe again. And tho* ſometimes, eſpecially if I removed the 


containing veſſel to a ſouth window, they would riſe or fall as the air 


was hot or cold; yet theſe motions were eaſily diſtinguiſhable from, 
thoſe produced by the varying gravity of the atmoſphere.. For when 
the ſun-beams, or the heat of the ambient air, by rarifying the air 
included in the bubbles, cauſed that air to drive out fome of the 
water, and confequently made them ſpecifically lighter than water, 
tho* the bubble neceſſarily floated whilſt the included air was thus rari- 
fied 3 yet when the abſence of heat cooled, and conſequently condenſed 
the air, more water being intruded into the bubble, it muſt neceſſarily 
ſink; and this wou'd commonly happen at night, if not before. But 
when the bubbles either roſe or fell, by means of the different weight 
of the atmoſphere, it appear'd, by the barometer, that the atmoſphere 
was ſo heavy, or fo light, as to be the cauſe thereof. So that I could 
often foretel the ſtation of the mercury in that inſtrument, from the 
phenomena of thefe bubbles. And tho* whilſt the atmoſphere was 
not conſiderably either too light or heavy, the changes of the air, as 
to heat or cold, wou'd affect the bubbles, and make them often change 
e in the compaſs of a day; yet if the atmoſphere were either very 

eavy or very light, the bubbles wou'd continue at the top, or the 
bottom of the water, for many days together; whilſt the atmoſphere 
did not change its gravity. And once, when the mercury ſtood high 
in the barometer, I ſet the glaſs for two or three days in a ſouth- 
window, about noon, in the ſun-ſhiny weather; yet even then the bub- 
bles did not emerge ; tho” it appear d by a good ſealed weather-glaſs, 


kept in the ſame window, that the ambient air was much warmer, than 


fat ical 
P's. ray 


at other times, when the bubbles had reſted on the top of the water. 
It being very difficult to poiſe ſeveral bubbles exactly, one as well as 
another, twas no ſurprize to me that all the three bubbles did not 
conſtantly riſe and fall together. *T were, therefore, proper to poiſe 
a great number of bubbles together, that after trial made of all, the 
fitteſt might be choſen for this purpoſe. Sometimes a bubble that 
floated when firſt poiſed, wou'd after a while ſubſide without any 
manifeſt cauſe ; or if made to ſink by ſuch a cauſe, wou'd continue 
at the bottom after that cauſe was remov*d 3 which ſeemed to de- 

nd upon the water's imbibing, as it were, certain aerial particles. 

*he experiment, however, did ſometimes anſwer expectation z. which 
ſhews, that as the atmoſphere is heavier or lighter, tis able to affect 
bodies under water; ſo that the air muſt preſs upon the water it 
felf, by the intervention whereof it exerciſes its power; whence conſe- 
quently the atmoſphere is incumbent, as a heavy body, upon the ter- 
raqueous g Obe. ; | 

Making! choice of a large, thin, and light glaſs bubble, blown at 
the flame 4 a lamp, I counterpoiſed it with a metalline weight, in 
a pair of that were ſuſpended in a frame, and, wou'd * 

2 ; 


»> ww bs 


„ 5. at Mi dh dS. 


1C 


f he 30 w part of a 8 
placed near a good 


hundred times bigger than that. 


N of a circle might be fitted to the top of the balance, for the 


of the Arr. 


Weight of the atmoſphere ; when, tho' the ſcales were unable to ſhew 
Ml the variations that appear'd in the mercurial barometer, yet they 
ve notice of thoſe that alter'd the height of the mercury half a 
rter of an inch ; and if the ſcales had been more tender, and 
tter accomodated, much ſmaller alterations might, doubtleſs, have 
n diſcern d. By this means, however, the bubble did ſometimes 
$alance the weight, and fometimes this wou'd greatly preponderate; 
ind that for different ſpaces of time, as the weight of the air con- 


I nued. And thus the matter of fact was eſtabliſn'd by repeated ob- 


ations and compariſons, made with ſeveral of theſe new barometers 
Soether. The foundation of this invention is as follows. The glaſs 

bble, and its counterpoiſe, tho' at firſt exactly of the ſame weight 
air, are very different as to bulk; the bubble being perhaps two 
And if two bodies of equal gravity, 
- | certaim medium, but of unequal bulk, be weigh'd in a different 

dium, they will no longer balance each other; if the new medium 
be*the heavier, the larger body, becauſe ſpecifically lighter, will loſe 
te of its weight than the leſs and more compact. But if the new 
ium be the lighter, the larger body will overbalance the leſs. 
this difference ariſing from the change of the medium, will 


WF proportionable to the inequality in the bulks of the originally 


EWiponderant bodies. Hence it muſt prove the ſame thing, as to 
effect, whether the bodies be weigh'd in mediums of different 
rr. vity, or in the ſame medium, whoſe ſpecific gravity conſider- 
Bly alters. 
Since, therefore, it appears, by the barometer, that the air is ſome- 
es heavier, and ſometimes lighter, its alterations in this reſpect 
unequally affect a large, hollow bubble, and a ſmall, denſe 
Wnt, once balanced in a pair of ſcales; ſo that when the air 
ys heavier, it muſt _ up the glaſs more than the counter- 
3 and when lighter, ſuffer that to preponderate. The glaſs 


e 
| Wii here employ'd was hermetically ſealed ; being equal in bulk to 


Arge orange, and in weight one dram and ten grains. Tis poflible 
Procure one more convenient than this, if care be taken not to 
1 1t up whilſt hot; for by that means the internal air being rarified, 
glaſs will be eaſily broke by the force of the external. Two fmall 
bles, which are eaſily procured, may, upon occaſion, ſerve inſtead 
a large one, which it may prove difficult to obtain. 
This inſtrument is improveable in ſevera] reſpects. A graduated arch 
bo int of the 
ek to play in; and by that means readily give the angleſ from its 
7 ndicular poſition. A gold weight may be ſubſtituted for one of 
b = The ſeveral parts of the balance being made of copp or braſs, 
* be leſs ſubje& to ruſt than 1 Inſtead of ſcales, the bubble may 
bil 2 ' be 


Both the frame and balance were then Nar. Hisr. 
rometer ; whence I might learn the preſent 
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Nar. HisT. be hung at one end of the beam, and the weight at the other. If the 
SV VV whole inftrument, placed in a ſmall frame, be included in a glaſs, open 
aat the top, to admit a free paſſage to the air, *twill be thereby pre- 
ſerved from ruſt and irregular agitations. A light wheel and an in- 

dex would enable it to ſhew very minute variations. And laſtly, a pro- 

per length of beam, and an exquiſite balance, may, alone, render this 
inſtrument far more exact than thoſe I was reduced to employ.. In 

ſome reſpects, indeed, the ſtatical is inferior to the mercurial barometer , 

but in others it has peculiar advantages. As for inſtance, it firſt de- 
monſtrates to the eye, that the riſe and fall of the quickſilver in the 

common ſort, proceeds from the different weight of the atmoſphere ; 

for it cannot here be pretended, that an abhorrence of a vacuum, or a 

: funicular power, is the cauſe of the variation. And 2. that the air is 

a more ponderous body than ſome learned men will allow. 3. *T will 
frequently be found more eaſily procurable than the other. 4. *Tis 

very portable, and little liable to accidents, in removing it from one 

place to another. 5. Here is no uncertainty as to its goodneſs, as. in 

the mercurial kind; where the air may be more or leſs excluded, 

6. Both the abſolute and reſpective weight of the air is hereby near- 

ly diſcoverable ; for *tis eaſy to find hydroſtatically the bulk of the 

bubble, and the contents of its cavity, with the weight and dimen- 

ſions of the glaſs whereof *tis compoſed ; if the ſcales, therefore, be 

brought to an equilibrium, by ſmall weights, when the mercury in 

the common barometer, is either very high, or very low, or elſe in a 

medium between both, obſerve when the quickſilver, either riſes or 

falls, for inſtance, an inch, and then by adding weights to the aſcen- 

ding ſcale till the beam again becomes horizontal, you'll find what 

weight anſwers that determinate riſe or fall of the mercury: and if the 

balance be furniſhed with a graduated arch, or a wheel and index, theſe 
obſervations may ſerve, for the future, readily to ſhew how much the bub- 

ble gains or loſes by a change in the weight of the atmoſphere. Some 
obſervations of this nature I carefully made, by adding a 64", 324, or 

3 a 16" of a grain to the lighter ſcale; but an accident hindred me from 
l bringing them to perfection. 7. This inſtrument will farther aſſiſt us 
VL: in comparing the mercurial barometers of ſeveral places, to make ſome 


EE 5 4608-8 nee - no ao ty #0 „ wo = 


ws. eſtimate of the air's gravity there. For inſtance, ſuppoſe the bubble 
1% wig employ'd weighs juſt a dram, when the mercury ſtands at 29 2 inches; 
4. and that the 16" part of a grain is required to reduce the bubble to an 
equilibrium, when the mercury riſes an 8 above its former ſtation, 
Suppoſe alſo, that removing my inſtrument to another barometer, 
equally freed from air with the former, when, if the bubble here re— 
tains the weight of a dram, and the mercury ſtands at 29 inches, ve 
may conchde, that the weight of the atmoſphere is the ſame at both 
places; low remote ſoever they — be. But in caſe there be no 
barometer\at this latter place, yet if, by the 36" part of a grain 
TY ARR added to tne bubble, I bring the ſcale to an equilibrium, tis mw 
ei that 
TOWN \ 
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1 at the air here is, at this time, ſo much heavier | 
_ place, when the; mercury ſtood at 29 inches. But in ſuch W NO 
'Empartſons regard muſt be had. to the ſituation. of the places, if we 


o 
« 
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would eſtimate the weight and denſity of the air. For tho? this inſtru- 


Kubble have the ſame weight in both. The laſt uſe I ſhall mention 
this ſtatical barometer is, its ſerving to find the difference of the 
Ur's weight at ſeveral heights. Thus, for inſtance, having exactly 
iſed the bubble at the foot of a hill or ſteeple, and afterwards rai- 

the frame to the top thereof, the weight there requiſite to re- 
ce the beam to an horizontal poſition, gives the difference required. 
it how far this method may aſſiſt in eſtimating the abſolute and com- 
rative height of mountains, c. and what other applications may be 
made of the inſtrument, when duly improved, I leave to farther con- 

eratipn.. ; * 0 | 


# 


men to judge, whether the inſtruments were duly perfected, but 
ipally, becauſe, that though the barometer be good, the obſerva- 
s will much diſagree, even when the atmoſphere is in the ſame ſtate, 


to weight, if one of the, inſtruments ſtand in a confiderably higher 
= of the country than the ter. 
To confirm the foregoing admonition, I may ſay, that having two lodg- 


other at a place four miles thence, ſeated upon a moderate hill, I found 
comparing two barometers that I made, the one at Qxford, the other at 


regon, that in the higher place, the incumbent: par 


times ordered my ſervants to take notice of the difparity, and divers 
mes carefully obſerved it my ſelf, when I paſſed to and fro between Ox- 


her, did, as it were by common conſent, riſe and fall together ſo, 


pat in the former the mercury was Poa 2 higher than in the latter. 
e ſubterraneous ſteams which 


Theſe obſervations may teach us, that t 
aſcend into the air, or the other caufes of the varying weight of the 
ach tee do many times, and at leaſt in ſome places, z uniformly 


zebough affect the air to a greater height than, till I had mad@ this tryal 
I durſt conclude. a N ; NY e 


dent will ſhew a difference of weight in the atmoſphere of two places, 
t if one be a vale, and the other a hill, *tis not to be expected that 
e atmoſphere on the latter, ſhould gravitate equally with that in the 
Srmer, whereon a higher column of air is incumbent z and fo the 


s, the one at Oxford, which ſtands in a bottom by the Thames fide, and 


ton St. Fohns, that, though the former be very good, and hath been no- 
for ſuch, during ſome years, and the latter very carefully fill'd; yet by 
t of the atmoſphere- 
mult be lighter, than in the lower, there is almoſt always between two. 
and three eighths of an inch difference betwixt them: and having ſome- 


d and Stanton, I generally, found, that the Oxford barometer and the- 


But 


4 5 


than that of the Nar. Hisr. 


At will be very convenient, that obſervers give notice of the ſituation O3/ervarions 


the place, where their barometers ſtand, not only, becauſe it will and direction, 
| in relating to the 


barometer, 
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But as moſt of the. barometrical obſervations are ſubje& to excepti- 


ons, ſo I found the forementioned to be. For (to omit leſſer vari. 
ations) riding one evening from Oxford to Stanton, and having before 1 


took horſe look*d on the barometer in the former of theſe two places, 


I was ſomewhat ſurprized, to find at my coming to the latter, that 


in places no farther diſtant, and notwithſtanding the ſhortneſs of the 
time (which was but an hour and half, if ſo much) the barometer 
at Stanton was ſhort of its uſual diſtance from the other near a quarter 
of an inch 3 though the weather being fair and calm, there a 
nothing of manifeſt change in the air, to which I could aſcribe fo great 
a variation; and tho', alſo, ſince that time the mercury in the two in- 
— hath, for the moſt part, proceeded to riſe and fall as be- 

re. 

The quickſilver has been of late, for the moſt part, ſo high, as to 


invite me to take notice of it; and about March 12. 1663 at Oxford the 


quickſilver was higher than, for ought T know, has been yet obſer- 
ved in England, viz. above & above 30 inches; but upon the firſt con- 
ſiderable ſhowers, that have interrapted our long drought; as I fore- 
told ſeveral hours before, that the quickſilver would be very low, (a 
bluſtering wind concurring with the rain) ſo I found it at Stanton to 
fall F beneath 29 inches. | 

It is difficult enough to ſettle any general rule about the riſing and 
falling of the quickſilver; yet in theſe parts one of thoſe that ſeem to 
hold oftneſt is, that when high winds blow, the mercury is the lower; 
and yet that it ſelf does ſometimes fail. 


The weight Having procured an exact, concave cubic inch of braſs, and care- 
of a cubic inch fully balanced it in a nice pair of ſcales, by eleven drams one grain 


of water, and 


of quickfioer. 


and a half, troy-weight, it was cautiouſly filled with clear, pump 
water, till the ſurface thereof appeared level with the upper edges of 
the metal; then weighing the water, it equall'd 254 i grains; we may 
therefore, without any ſenſible error, ſuppoſe a cubic inch of water to 
weigh 256 grains; which agrees very well with ſome other experi- 
ments I made to diſcover the ſame. The metalline cube was after- 
wards dried and counterpoiſed afreſh, and filled as exactly as poſſible 
with diſtill'd mercury; the weight whereof, alone, we found to be ſe- 
ven ounces, two drams, troy ; but by adding a little, without making 
it run over, the whole inch of mercury equalPd ſeven ounces, three 


* "Tis found that the mercury in the baro- ſtant three feet from the ſtream of air. And 
meter deſcends upon violent guſts ofwind ; and hence tis very obvious, as Mr. Hauksbee ob- 
Mr. Hauksbee, to ſolve the phenomenon, con- ſerves, that different forces and different di- 
triv'd an experiment, wherein an artificial blaſt ** rections of the wind, may produce different 
of air fo leſſen*d the preſſure of the atmoſ- . degrees of ſubſiding in the barometer ;. and 
phere, upon the|tagnant mercury in the ciſterns · that ſtrong, winds may, by thus altering the 
of two barometyzs at once, that the columns preſſure of air, greatly affect the animal 


| ſuſtained, were hereby made to deſcend two cexconomy.” Haukſbee's Experim. p. 114, 


inches ; tho 40f the barometers was di- 119. 


drams, 
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MH drams, twenty two grains. The eye now placed in a level with the Nar: Hisr, 


brims of the veſſel, difcover'd the mercury a little above them ; CW 
However, it ſtill received 112 grains more of mercury, without running 


g hen a column of quickſilver, thirty inches high, is ſuſtain'd in the 


bend from G to C containing mercury, and the other parts no- 


By 
before, and at the fame time roſe in the other leg to H, à higher 


over ; and more, perhaps, might have ſtill been added. From hence it 
appears ſcarce poſſible to determine by this means, the exact weight of 
& cubic inch of quickſilver. And fince by other trials I have found the 
eight of mercury to that of water, of the fame bulk, in a ſomewhat 


- Refs proportion than of 14 to 1 the weight of a cubic inch of quick-- 


lver may well enough be ſuppoſed 3580 grains; and conſequently, 


Parometer, as it frequently happens, a column of air that preſſes upon af 
zn inch ſquare — the ſurface of the earth, muſt weigh above fifteen * —_— 
verdupoize pounds. 1 woes Ie incl. 
As 355 to 452, ſo is the area of a ſquare inſcribed in a circle, to 
Fat of the circle circumſcribed ; whence 355.. 452 :: 1. 1, 2732394. 
"FF, therefore, the ſide of an inſcribed ſquare be an inch, that ſquare 
multiplied' by another inch, gives an inch in folid meaſure, Thus if 
cylinder, an inch in height, be erected upon the circle circum- 
feribed ; the ſolid content thereof will be 1, 2732394. Hence 1, 
and 1,2732394, being multiplied by the weight of a cubic inch of any 

netal, you have the weight of a cubic inch, and of a cylindrical one 
t circumſeribes the ſame ; whence an inch table for both is eaſily- 
| * N addition, or for any given height, if you multiply 
| thereby.. | 
The ſyphon BO, was ſealed at. the end O, but open at B; the 


thing but. air. The diſtance from O to C was four inches, or 


ing the air, the mercury funk to F, + lower than it ſtood. 


than & ar C. To find what height of mercury was required to- 

inder the expanſion of the air, and continue the me at C, 
Ae need only try how much wou'd ſerve to force it back again 
o C; and thereby retain the air in the fpace OC, notwithſtand- 
ing the force of the. heat. I ſuppoſe it 1 from experience, . 
that when 


mercury, added to the one inch between F-and H, an 
X. or thirty one inches of mercury; and if a proper 
added to reduce the air into the ſpace OC, the fame og, 


i. 


7 „will be 

N. „, and FC, be D, 1; whence the three quantities D e ae 
7 | F : 37. 
Wit ( given 
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Nar, His r. (6 given to find a fourth proportional, 2 $3 3 which added to B, 31, make 
zz inches, whereby the air is forced into C O, that is, near 4 inches 
«©. more than the ordinary preſſure. | £ 


« A ſufficient number of exact ſurveying chains, being fix'd to a 
«© well-purged barometer, conveniently framed 3 the mercury ſtanding at 
6 go inches and 50 cents; we drew it up to the firſt floor of Sarum ſtee- 
ce ple, 1033 3 inches from the pavement, when the quickſilver was ſunk 
« g cents; then raiſing it to the middle floor, that is, 935 inches above 
© the former, it fell 8 cents lower; and when arrived at the weather 
% door, that is, 2313 inches ſtill higher, it ſubſided 23 cents more, 
«© The whole height was therefore 4281 3 inches, and the whole differ- 
<< ence of the mercury's ſinking, 40 cents of an inch. Upon letting 
* down the batometer to the ſame places, the quickſilver ſeverally roſe 
<< to its former ſtations. | 


# 


At another time we uſed an inverted barometer in the like manner; 
6 when the fluid of it roſe therein as follows. 


Inches Inches | Cent. 

: | 10334 Te — 1 J 25 
WY 1968 | quor aſ- 2 39 

he; 95 2467 | cended 3 22 

8 4281 | 5 464 
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At a place on the great continent of Europe, but not far diſtant from 
the ocean, a learned acquaintance of mine lately obſerv'd the mercury 
in his barometer, the weather being calm and ordinary, to riſe ſudden- 
ly above two inches higher than the uſual ſtandard 3 which phenomenon 
was, in a few hours, followed by a prodigious and deſtructive ſtorm, that 
blew from off the continent. The ſame gentleman obſerves, that when 
ſtorms here blow from the ſea, which lies to the ſouthward, the quick- 
ſilver. ſinks: conſiderably ; as hath -alſo been obſerved in England, by 


whom I bred _ chymiſtry, was a few days ſince, ſurprized, to find 
8 


- 


ning, and thunder; with ſuch a ſtrong whirlwind as had ſcarce ever been 
remembred in that cit x. i Hi A inne 


& th 
C 
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but if they be ſeaſonably drawn up, a hole being dug in the 
ground, their faces are placed therein, and covered cloſe up with 


7 turfs; which is the ſureſt method they have hitherto found to re- 


cover them. After the uſe of fire in their pits, they find it very 


Theſe turfs 


* 
2808 
66 


time, to make any experiment with the barometer in theſe gruffs, 


loſe their fragrancy, and ſtink like carrion. Being unable at this 


I carried it to the top of a 5 hill adjoining; when the mercury, 
® which below ſtood at 294 inches, was now ſunk to 28 3 inches. In 
& aſcending and deſcending, I found the quickſilver to fall and rife 
proportionably to the height where I ſtood. But at my return to 


the foot of the hill, it wanted 32 inch of the ſtation it there had 


ee defore; which I impute to the rarifaction of the air remaining in 
he upper part of the tube. 

The king was lately pleaſed to tell me, that taking water from 
Piteball, to ſail towards the river's mouth, in exceeding fine weather; 


Epare for a ſtorm; which, in a few hours, happen'd accordingly; 
A drove vehemently upon the yacht for ſeveral leagues together. 
he king, before he went on board, had privately obſerved the mer- 
ry in a good barometer, to ſink very remarkably. | 


"F< Since the water in pumps, and the external air, mutually balance 


each other, they muſt have the ſame weight; whence if the height 
Wwhereto water riſes in any part of the world be known, by what 


weight of the incumbent air that part is preſſed, will be known 


alſo; and therefore, the places by the ſea fide are preſſed by the 


weight of the whole incumbent atmoſphere, as much as they wou'd 
. by a column of water 31 feet 2 inches high; thoſe that riſe ten 


fachom above the former, as much as if they ſuftain'd one of 31 feet, 


r inch ; and thoſe that lie 500 fathom higher than the ſea, are 
preſſed as by a column of water of 26 feet, 11 inches, Sc. Hence 
it appears, that the air which ſtands above the level of the ſea, is 
equal in weight to water 31 feet, 2 inches high: but becauſe air is 


® lighter upon places above that level, and therefore preſſ{ not all 


the points of the earth equally ; and being alſo of differe weights 
in different places, there is no certain rule to determine the exact 
quantity of air, whereby, one with another, all 
njectural 
Way; 


dangerous to deſcend, as long as any heat remains in the clefts of - 
the rocks. Air is convey'd into them thro' a little paſſage that 
runs along the fides from the top; where they ſet up ſome turfs 
on the lee fide of the hole to catch and force it down. 
XX being removed to the windy fide, or laid over the mouth of the 
hole, the miners below preſently want breath, are mdiſpoſed, and 
faint : and if ſweet flowers chance to be there, they immediately 


on which being congratulated by the courtiers, his majeſty bid them 


; e parts of he world 
are preſſed. This, however, may be tolerably done in a 
Vor. III. = - | 


49 


1 3 ee feet and hands to the ſides of the narrow paſſage. When damps Nart.. Hur, 
i happen therein, if the miners cannot get out, they ſoon faint and die W 
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height of 31 feet; but afterwards exceedingly rarified, expanded 


Fig. 4. 


air, from the ſurface of the ſea to that height, weighs as much az 


larger ſpace, but has not a greater weight than water of the heig 


Memoirs for a general Hiſtory 
«© way ,, for example, by ſuppoſing, that if all the parts of the earth 
« were equally preſſed with air, twou'd be the ſame as if they ſup. 
«© ported water to the height of 31 feet; and *tis certain we cannot 
err half a foot in this ſuppoſition. But we have ſeen, that the air, 


at the height of 500 fathoms above the ſurface of the ſea, is equal 
in weight, to water 26 feet, 11 inches high; and conſequently, the 


«© water of 4 feet and an inch high; that is, near a ſeventh of the 
<< whole height; whence ' tis plain, that the air between the ſea and the 
fame height, is nearly a ſeventh part of the whole aſmoſphere. 

. ££ *Tis known alſo, that the vapours collected in the air, weigh, 
© when moſt numerous, no more than water of a foot and eight inches 
„high; ſince that additional height of water will balance them in 
% pumps: ſo that were all the vapours that hang over a who; 
country to deſcend in rain, they would only make that quantity of 
% water; for if more happens to fall, it's owing to the winds driving 
the vapours thither from other parts. Hence, likewiſe, it appears 
that if the whole atmoſphere was preſſed againſt the ſurface of thi 
earth, by a force applied to its upper ſurface, and thereby reduced 
<< to the denſity of water, *twou'd then be no more than 31 feet in 
height. The atmoſphere, therefore, in its free ſtate, may be con 
© ſfſider'd as if it had once been water, covering the earth, to the 


and converted into what we call air; tho', in fact, it poſſeſſes 


of 31 feet. Now, *tis exceeding eaſy to compute, what quantity 
© water wou'd every way ſurround the earth to that height; whi 
gives the whole weight of the air. For, ſince a cubic foot of wat 
weighs 72 pounds, a priſm thereof, (to uſe that for the ſector of 
5 ſphere) whoſe baſe is a foot ſquare, and height 31 feet, will weig 
© 2232 pounds; and ſince the ſurface of the earth contain 
g 3711.420900.000000 ſquare feet, the product of theſe two ſum 
„ which is 8.283889.440000.000000 pounds, gives the quantity 
© water, and conſequently the quantity of air required.“ 

„ To render the weight of the air ſenſible, I cauſed a very light 
„ glaſs bubble, AB, to be blown retort-faſhion, about the bignels( 
a common ball, with the aperture B, capable only of admitting: 
<< hair; and finding, by a very tender balance, its weight to be 78 
grains when cold; I heated it, and placed it again in the ſcale up 
its end B, when it ſcarce weigh'd 78 grains; then plunging | 
«© orifice into water, whilſt the glaſs cool'd, and the contain'd 1 
„% conderſed ; as much water enter'd into it, as air had been forced « 
by thecheat. Coming now to weigh the bubble again, I found it h 
% gain'd/72 3 grains; whence I ſuppoſe the air expell'd by the heal 
Vas tdithe water that came in its place, as = to 722, or as 1 
„ 145 dad tho? this cannot hence be determin'd with exactneſs, b 
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leaſt, the experiment ſhews the weight of the air to be ſenſible,” 
Paſchal. 


vo 


le of containing, firmly tied at the neck, ſuſpended thereat, and 
„ by its lower end, to a fourteen pound weight that reſted on the 
but ſo, that the ſtrings employed being. well ſtretched beſore- 
—_ would, if contracted even leſs than the quarter of an inch, draw 
4 Whe ſame; we placed fire at ſome diſtance therefrom, by means 
eof the air expanded, ſwell'd the bladder, ſhortened the whole 
"So, raiſed the weight, and made ir ſwing like a pendulum. We 
Apt twice or thrice to repeat the experiment with a quarter of a 
red weight, and a large bladder, but did nor ſucceed ; the blad- 
4 Witcher ſoon leaking or burſting ; tho? we proceeded fo far, in one 
ee trials, as to gain hopes of thus ſuſtaining a large weight. 


N . 
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thin large bladder, wherein remained only a third of the air, *twas To find the 


confiſtence of 


be air. 


Experiment 1. 


order to find whether the particles of the air would fink into a Experiment 2. 


expoſed to its natural preſſure, we ſtrewed copper filings over 
ottom of a cylindrical vial, and poured thereon an urinous ſpirit 
e&FF&onſiderable height; covering the ſurface of the liquor with oil 


U onds, to the thickneſs of the fifth of an inch; when the val 


the urinous ſpirit firſt lowly acquired, and then as ſlowly loſt a 
blggncture. When this colour was almoſt gone, we unſtopped the via], 
eept it ſo for a minute, and then cloſed it again; when the upper 
f the ſpirit began to be tinged blue, and within an hour after, 
oe veſſel during that time was ſtopped, a ſky-colour reach'd to 
wer part of the fluid, and which, at preſent, is wholly blue; 
lat the top remaining clear. 
ee beſt informations, I could any ways gain, have inclined me to 
una, that the common ſchool- doctrine about the limits and temper 
ee regions in the air, however plauſible, wants a juſt founda- 
A phyſician, who lately came from Morocco, told me, that, not- 
nding the exceſſive heat in the day- time, the nights and the air 
me mountains, were there exceeding cold. Another gentleman, 
Wh ade ſome ſtay at Guinea, aſſured me, tho* the heat of the cli- 
mi de prodigious, he frequently, about four a clock in the morn- 
Fas ready to ſhake with cold, in his hammock, for an hour toge- 
4 learned perſon, who lived at Jamaica, informed me, that, 
in his hammock, three or four feet from the ground, with man 


lle effects on liquors, and the fluids of animals and vegetables ; 
Mat it ſhou'd, in the ſhade, ſenſibly rarify and expanſ} ſo com- 
body as glaſs, ſeems almoſt incredible; yet this efiſct appears 

ile from glaſſes well fitted with ground ſtopples 
un which are eaſily open'd in the colder ſeaſons; 
I have found the ſtrength of a man inſufficient 
H 2 


the ſame 


Wc ſtopped up, and left in a quiet place for ſeveral days : during 


The heat and 
coldneſs of the 


arr. 
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Nar. Hisr. poſe ; ſo that I have been frequently obliged to plunge the necks of 


GY 


ſuch vials in cold water, that the glaſs might ſhrink, and allow the 
ſtopples to be disjoin'd. 

The effects of the ſummer's heat, tho* uſually attributed to the bare 
warmth of the air, and the agitations thereby produced in our bodies, 
may, perhaps, ſometimes proceed from the efluvia it excites in un- 
regarded ſubſtances. To illuſtrate and confirm this aſſertion, I might 
alledge the placing of a large piece of fine amber, on a ſummer's day, 
when the ſun was a conſiderable height above the horizon, in the ſhaded 
part of a window, and there permitting it to remain for ſome time, 
I could find no ſigns of an attractive power therein; but upon re- 
moving it to a part of the ſame window whereto the ſun's rays had 
free acceſs, it preſently emitted efluvia, and readily attracted thoſe 
lighter bodies it would not ſtir before: but this faculty it ſoon loſt, by 
placing it again in the ſhaded part of the window. 

The governor of Hudſon's Bay inform'd me, that when the failors 
come within a certain diſtance of floating iſlands of ice, and the wind 
blows therefrom towards the ſhip, they know, by the greater degree 
of cold they feel, that ſuch ice lies to the windward of them; and 
ſometimes before *tis viſible, or whilſt 'tis diſtant about fifteen miles 
from the ſhip. The wind, he obſerved, at ſuch times, uſually brings 
a fog along with it; which, he ſuppoſed, comes from the ice. The 
ſame gentleman ſaid, that where he winter'd in Hudſon's Bay, the rivers 
began to freeze about the beginning of November, and were ſeldom 
free from ice till towards the latter end of May; tho* Charleton 1/land, 


lying at the bottom of the bay, has nearly the ſame latitude with 


London. It ſeems they are here obliged in the winter ſeaſon, to dig 
ſix feet deep in ice, to come at the unfrozen water of the rivers. 
Brandy frequently freezes in this country; when a fourth of it is turn'd 
to ice, whilſt the unfrozen part remains exceeding ſtrong and fiery. 
The ice, which here floats on the ſea, is freſh, and ſerves, when 
thawed, for common water. Laſtly, my relator added, that they of- 
ten find large quantities of the liquor in cavities of the floating maſſes, 
made by the action of the ſun thereon. A learned traveller often ob- 
ſerved, during his abode upon the Pyrencan mountains, that the air at 
the top thereof was very hot, tho' within a few hours after they 
would be covered with ſnow ; and that too in the ſummer ſeaſon, A 
phyſician declared to me, that the winds he felt at Morocco almoſt 
ſtifled him, and ſeemed like ſteams coming from the mouth of an oven. 
The Ryfian emperor's phyſician declared to me, that at Archangel, a 
northerly wind, coming from the ſea, in the winter ſeaſon, produces 


a thaw ; ut that a north-eaſt wind increaſes the froſt ; and on the 


contrary$ that a ſoutherly wind, which blows over, perhaps, a thou- 
ſand milf; of frozen land, rather augments, than diminifhes the fame. 

An inquiſitive perſon, who had alſo viſited the Pyreneans, declared, 
that bothhe and his company had ſometimes obſerved, _ - 
. - higher 
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: 3 higher parts thereof, thick clouds ſurrounding the hill, at a conſide- Nar 


. Hisr. 


XL; able diſtance below them; which produced ſtorms of rain, on the 
lower ground, whilſt they enjoy'd fair weather above; but when it 
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thunder d, they ſaw the lightning iſſue out of thoſe clouds, and ſhoot 


Dr. Stubbs informed me, that he uſually found at Jamaica, the water 
in a bolt-head, two feet and a half long, roſe in the neck, about the 


upwards, as we ene obſerve it to do downwards. 
\ 


ame time of the day, that is between ſeven and eight a clock in the 


1 orning b inch; the heat at that time, by reaſon of the winds, be- 
ng very ſupportable; that when the ſun had paſſed the meridian, 


he water gradually ſubſided till the ſame time next morning; and 


: 1 
9 25 


A gentleman, employed in the French colony, on the coaſt; 
ld me, that near the iſland of St. Louis, when, at a cer! 
* = 


at tho* the glaſs ſtood naked and unſtopped in a ſouth window, 


1 Fhereto the freſh winds had a free acceſs, the water therein did not 
*Feoſibly decreaſe in eight or ten months time. A careful obſerver, who 
*Fequented Sumatra, told me, he had never found ice or ſnow, but great 


Quantities of hail, in that torrid climate. The ifland Ceylon lies near 


e middle of the torrid Zone; yet one who paſſed many years upon 
aſſured me, that on hills there, where the height might be gain'd 


half an hour, the temper of the air, as to heat and cold, is fo un- 


equal, that tho* it were vehemently hot at the bottom, he found the 
gradually increaſe as he aſcended, till it became exceſlive at the 
In the inland part of the ſame iſland, captain Knox inform'd me, 
t during the eighteen years he ſpent there, he never obſerved any 
or ſnow, only a ſmall kind of meteor, betwixt dew and hoar-froſt, 
ich ſometimes in the winter mornings, appeared very oddly ; but 
gon vaniſhed. Hail, he never ſaw there but once, and then the in- 
bitants were ſurprized at the novelty. It was large, as a black cherry, 
t very round, and ſeem'd to have its corners melted ; upon biting, 
found it hard and cold, like European hail, but it melted upon the 
wound in an inſtant. 

The winter in Suaquena would be thought exceeding hot, but in 
r_mmer, the body is then excoriated ; hard Indian wax is melted, 
tho' locked up in cabinets, and the ſhoes of the feet are ſear'd by 
heat, as it were, with a red hot iron. The higher you aſcend up the 
mountains of A#biopia, from the red-ſea, the more temperate 1s 
the air; ſo that, at length, the ſummer heats are as mild here as in 
Portugal. Nay, there are ſome mountainous places in this country, 
FF wherein the cold is more violent than the heat; tho? there falls no 
= ſnow in theſe parts, only a ſmall kind of hail, ſometimes, which 
IF reſembles it.” Ludol. Hiſt. Æthiop. 

q The Engliſh conſul at Tripoli, in Barbary, inform'd me, that where 
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Nar. HisT. of the year, the hot winds blow from the continent, the ſand on the 
ſhore is ſo ſcorching hot, as thro? their ſhoes to burn the feet of thoſe 
who ſlowly walk thereon ; at which times the air ſeem'd to him hot 
and heavy, as if it came from an oven: and when the wind, he ſaid, 
blew thither from a certain wood, wherein many elephants and other 
wild beaſts lay dead; the air, by efluvia of their carcaſes, became in- 
tolerably fetid. 
% On the top of mount Ida ſtands a little chapel, made up of 
4 looſe ſtones, which, notwithſtanding the great height of the place, 
* are, ſome of them, now and then blown down by high winds, 
The air in the hotteſt part of ſummer is here exceeding cold, tho 
«© not a breath of wind be ſtirring ; the hills are therefore uninhabited | 
© both winter and ſummer ; for the ſhepherds lie in the vales by 
* night, where the ſummers are violent hot, whilſt the top of the 
„ mountain is cover*d with ſnow.” Bellonius. | 
In my aſcent to the top of mount Venus, the air proved very | 
& clear during the whole day; but when I was got up, I ſaw cloud 
under me about the middle of the mountain, which intercepted my 
view of the valleys. Coming down in the evening, I found much 
&* rain had that day fallen below; tho' nothing like it had happen'd 
e above. *T was in ſummerT went up, yet perceived no great difference 
« in the air all the time, as to heat and cold. Bartholin relates th: 
„ ſame of the Alps.” Zabarell. de region. aëris. 
A phyſician told me, he ſaw mount Atlas from Morocco, cover'd with 
ſnow in the heat of ſummer. And the like hath been ſeverally affirm' 
to me, by travellers, of the Alps, where the wind has been found ex. 
ceeding ſharp ; of the pike of Teneriff, of mountains in Barbary, in the 
iſland Ceylon, and of Congo; tho* ſnow be a ſtranger to the valley 
hereto adjoining. | 
—_ About midſummer 1688, I placed a thermometer in a cave, where tr 
; ſpirit ſtood half a ſmall diviſion above temperate ; whilſt another in: 
common room was riſen to hot: in the chriſtmas following, the fam: 
glaſſes being ſet in their reſpective places, that in the cave ſtood a 
before, but that in the room, at froſt. The cave was cut ſtrait int! 
, the bottom of a clift, fronting the ſea, to the depth of 130 feet 
with 80 feet of earth above it. | n= 3 
I am inform'd by two gentlemen of the province of new Hampſbi. 
in New-England, that both the coldeſt wind of that country in tt 
winter, and the hotteſt in the ſummer, is the north-weſt ; which the 
aſcribed to the large tract of continent, and the large woods that |: 
to that point of the compaſs ; for theſe woods, they ſaid, are lade! 
with ſn{'w in the winter; and in ſummer, the cloſe air of the valleys 
and thqthick exhalations wherewith it is loaded, conceive an inten 
heat, ald often breathe in a ſudden guſt like the ſuffocating ſteam 0 ; 
a furnaq;. ' * "a 


+ of. the Air. 


e | 1 
with heat, that lies buried in ſnow.“ Balbin. Hiſt. Bobem. 


A gentleman, whe had frequently deſcended into the gold mines 
6 it Cremmitz in Hungary, told me, that in his aſcent out of one, 
a hich was an hundred feet deep, he obſerved the air about the 


PFiddle to grow ſenſibly warm, and fo to continue while he was drawn 
of Wpany feet higher; when at length it became cold again. This heat 
E ſuſpected might proceed from ſome mineral region thro' which he 


1 ed; for he there found himſelf ſurrounded by A vein of native 
o triol of different colours, and ſoft in the pit, tho' it ſoon harden'd 
%% che open air. : 55 . 
dy An experienced perſon, who had ſometimes croſſed the line, acquaint- 
the | me, that the method of cooling liquors on board their ſhip, ſo as to 
le them potable in ſultry climates, was to wrap up the bottle where- 
er ic was contain'd, in a coarſe linen cloth dipp'd in fea- water, and 
* Ws expoſed it in a proper place, to the wind; which wou'd ſoon 
mm Pauce it to the ſtate deſired: but if the bottle, ſaid he, be taken 
ON ay too ſoon, as it ſometimes happen'd with us, we found, ſo much 
4d e liquor as lay near the ſides thereof grown cool, while the more 
** bal parts continued hot. i 
** WT he Czar's chief phyſician inform'd me, that in the year 1664, many 
tracts of dry land were ſet on fire, and miſerably waſted, by the 
itt of the ſun. The like, in particular, he ſaid, happen'd the laſt 
ey rat Bearbaven in Norway, where ſeveral wood-houſes were alſo con- 
x. ed. This was confirm'd to him by the governor of the place; 
e he himſelf ſaw the country cover'd with new graſs, in the room 


len of. what was thus deſtroy*d. A learned traveller declared to me, that 
us; inhabitants of Mozambique, judged the hotteſt part of the known 
id, had ſhewn him ſeveral houſes which were there fired by the ſole 


e tit e of the ſun, Their houſes, indeed, are built with ſtone, wherein 
W xed ſomething like to Sulphur vivum; but I my ſelf, ſays he, have 
* ſeen the hollows of the ſtones ſo heated by the ſun, that muſket 
«Ho bullets expoſed to its direct rays therein, were by that means alone 
5 gn melted. He added, that great part of the heat of Mozambique, 
een wing to the ſoil, which is exceeding bare, and conſiſts of white 
a neither ſhaded with trees, nor cover'd with graſs. Another tra- 
ph er, who had been here, aſſured me, the heat of the ground was ſo 
n U Peent, that he was obliged to keep in conſtant motion, to avoid 
| the) Mring the ſoles of his feet. 
* Bridges of ſnow have been obſerved upon the Pyreneans, to reach 
lacer "from one rock to another, and to give paſſage to the torrenſ under- 
5 heath them. My friend ſaw one, which thus ſerves for two ᷑reams; 
* ; it was 29 furlongs in length, and as much in breadth at ſhe top. 


= Theſe bridges ſeem ſtrong enough to allow a paſſage for cat hon. 


«© The 
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© On one ſide of the mountains of Bavaria 'tis winter, and on the Nur. Hisr. 
FF: other ſummer, at the ſame time; fo that while this fide is parch d.’ 
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Nat. Hisr. 'The cold was ſo exceſſive in the year 753, that it froze the Euxiy, 
A ſea an hundred miles in length, as well as the neighbouring ocean, 

<«« to the depth of 30 cubits; this happen'd too at the beginning of 

„ autumn,” Journal de Savans. 9 

In Guinea, as JI am inform'd by one who lived there, they kept 

| their water cool, by burying it over-night in long earthen jars, a little 

below the ſurface of the earth. By this means it becomes potable, 

with ſome tolerable coolneſs, from early in the morning, till ic ten 

a clock, when it grows nauſeouſly hot. But in the fields, they do this 

as well by letting their water hang all night in calibaſhes upon the trees 
eſpecially where the wind comes at them. 

«© We made three degrees of cold, viz. within doors, in the woods, 
and in the open air upon the ice. The latter was ſometimes into- 
„ lerable 3 no cloaths were proof againſt it; no motion could reſiſt it: 
* *twou'd freeze the hair on our eye-lids, and de deprive us of 
ce ſight ; and wou'd, I am perſuaded, have ſtifled a fan in a very fey 
4 hours time. Our faces, or other naked part, would be daily frozen 
in the woods; tho? here the cold was leſs mortifying than on the 
<« ice. Two thirds of our houſes were cover'd, on the outſide with 

«© ſnow, and the inſide hung with ificles. Our bed-cloaths would be 

* cover d with an hoar-froſt, tho? they ſtood near the fire. The cook 

„ tubs, which were within a yard of the fire, and all day long ſup- 

„ plied with melted ſnow, wou'd while he ſlept but a ſingle watch, 

«© be ſtrongly frozen to the very bottoms ; he was therefore oblige! 

eto water his meat in a braſs kettle, placed cloſe by the fire, when 

<< I have often found the fide of the veſſel oppoſite thereto very warm, 

<< whilft the other was frozen an inch deep. The ſurgeon's ſyrups, &. 

<< notwithſtanding his utmoſt care to preſerve them, were all frozen; 

and our vinegar, oil and fack, that ſtood in the houſe, ſhared th: 

<< ſame fate. Both the ſea and ground continued froze till Zune.” 
Captain James. 

A gentleman, who aſcended the higheſt of the Pyreneans, call' 
Pic de Midi, about the beginning of September, when the north fid: 
thereof was cover'd with Ws told me, that both he and his com 
panions found the air very temperate on that part of the top where th: 
ſun did not come; but where that had free acceſs, twas exceeding 
hot, and became offenſive thro? a tent of oild-cloth, which they pitch 
there. Sometimes, alſo, they felt a cool wind on the top, but a muci 
colder at the bottom. This hill may be ſeen from Montauban, that 1s 
8 3 | 

A phyſician aſſured me, that at Morocco he found ſome roſin of jalap, 
which hy carried thither from England, melted by the heat of the air 

and thattit continued impulverable whilſt he remain'd in that country 
but tha be returning to Tangier, it became pulverable again. 
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From \ he Relatione della Provincia di Malavar. Summer and Wir 


<< ter ſee to meet in cape Comorino. Towards night, at any diſtance 
| | from 


of the Air. 


* from the cape either way, the weather and ſeaſons are found very 


from October to April, has ſummer ; and cannot in all that time 
double the cape, by reaſon he there meets the winter. This the 


good father who officiates in the churches of the cape finds by ex- 
perience; and yetthediſtance between em is not above 2 or 3 miles.“ 
An eminent virtuoſo, who, at Tirol, deſcended into a mine 1800 feet 
- ep, declared to me, that he did not find he paſſed thro? one hot 
gion all the way; that at the bottom he breathed very freely, by 


Scans of the air-ſhafts; and that the air there was very temperate as to 


Feat and cold, tho' it was now the ſummer ſeaſon. Another 


perſon 


"Well verſed in mines, acquainted me, that the deepeſt he had been in, 


Tas a tin one of about 400 feet; which in the ſummer ſeaſon he found 
Very cold at the bottom, and the greateſt part of the way down, with- 
Ar paſſing thro* any hot region; that the cold became perceptible 
within two fathom of the pit's mouth as he deſcended ; and that both 
this and many other mines, he had found a ſenſible coldneſs, before 
"he was got a yard below that ſolid earth, whereto the roots of vege- 
Hes ſeldom reach. 

From a particular relation of ſeveral merchants, who together aſ- 
ed the pike of Teneriff, we learn, that in their ſecond day's jour- 
when they were aſcended about a mile, they found it exceſſive 
till they arrived at the foot of the pike, where it was wonder- 
J cold, tho! in the month of Auguſt ; eſpecially after ſun-ſet, when 
gan to blow violently. In their paſſage from hence to the top 
ty found no conſiderable alteration in the air, and very little wind; 
being arrived there, the wind was very impetuous. Mr. Sydenham 


Ame, that aſcending the pike of Teneriff on the ſouth- ſide, he found 


iz g of the timber in wooden houſes ? 
d what are the cauſes thereof? Vat: | 

ow may fleſh, fiſh, herbs, eggs, c. be preſerved in hard weather ? 

ow are thoſe to be cured, who have any part of their body 


ren? 
What are the ſymptoms of being froze to death ? 


Mar the meridian, let the air be ever fo clear. 
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„ different, and even contrary : ſo that a perſon failing on this fide & WW 


ar" 


A learned traveller aſſured me, that from an elevated plage on the 7 air cons. 
0 ſt of Genoa, he had frequently, both morning and evening, Kiſcern'd der'd with re. 
e iſland Corfica ; but cou'd never gain ſight thereof when the fun was £974 te lb. 
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Nar. Hisr. King Charles II. did me the honour to acquaint me, that he once, 
tom the beach near Dover, diſcover'd a new and uneven coaſt, in the 


edge of the horizon, on the other ſide the ſea; whereat his majeſty, 
as well as the duke of Jork, and the courtiers preſent, were ſurpriz'd, 
but having gazed a while thereon, it gradually diſappear'd, as if | 
had ſunk into the ocean, whence it ſeem'd to have ſprung. This phe. 
nomenon I accounted for to his majeſty, from ſubterraneous ſteams in 
the air, interpoſing between the coaſt of France and Dover, and cauſi 

an extraordinary refraction in the air; by means whereof the Frey; 
coaſt was elevated to the eye, and ſo continued while that refractio 
laſted 3 but when the vapours were either raiſed to high, diſſipated hy 
the ſun, or diſperſed 1 winds, the refraction ceaſed, and the ob. 
ject became inviſible. This hypotheſis I illuſtrated by the familiar ex. 
periment of a guinea and a baſon of water; for that, or any other 
proper object, placed in the bottom of an empty baſon, and render 
inviſible by the interpoſition of the edge of the veſſel, between that and 
the eye; if water be poured into the veſſel, the guinea will then h 
raiſed to ſight, tho? the eye remain unmov'd. The duke of York wu 
alſo pleaſed to ſay, that being near the borders of Scotland one mory. 
ing, in dull weather, and ſeeing the ſky very red, he foretold a rain 
day; but ſome of the Scotch nobility hence obſerved to his highneſg 
that ſuch a phenomenon in that country promiſed a fair one; and th: 
event confirm'd it. And this obſervation, as I am inform'd by a noble 
man of Scotland, commonly holds true, under due limitation; for thi 


tho? when the redneſs appears near the ground, with narrow ſtreaks o 


that colour in an intenſe degree, it ſignifies bad weather; yet if th: 
morning bluſh be elevated in the fky, and the wind fit eaſterly, th: 
day proves, generally, fair. x 
« made ſome obſervations upon the riſing and ſetting of the ſun, 
«© by means of very exact running glaſſes ; for our clock and watc 
«© were both ſo frozen, tho? conſtantly kept wrapt up in cloaths, an 
<< placed in a cheſt, by the fire- ſide, that they wou'd not move. 
compared my obſervations made by theſe glaſſes, with the ſtar 
„ coming to the meridian ; and thus found the ſun roſe 20 minute 
<< too ſoon, and ſet as much too late; which proceeded from the tt 
« fraction of the air. | 
One evening in March, the moon roſe, in a very long oval, alon! 
4 the horizon. The weather continued extreme to the 1 5th of Ari, 
„ when our fpring was frozen harder than it had been before in thi 
% year. When the ſun ſhone with the greateſt purity of air imagin. 
able, we cou*d not gain ſight of a ſmall iſland four leagues diſtanl 
% fromf'\us ; but when the weather proved miſty, 'twas frequent! 
- © yiſibÞ, even from the loweſt ground. I took its height inſtrumer 


ce tallyFrom the ſea-fide, and found it 34 minutes, when the fun ws 4 


e elevated 28 degrees. This ſhews how great a refraction here i;“ 


<< by mens whereof I have found the land raiſed to the ſight, . 


K 
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nce, 
| th * tude exactly, when the weather was very clear, and found it 319, 52/. WS 
ty, This difference proceeded from a great refraction. Jan. 21. The ſun 
0; oſe in an oval figure along the horizon. Others ſaw it beſides my 
A elf, and we all agreed *twas twice as long as broad; but as it gradu- 
Phe: Wally mounted higher, we found it recover its roundneſs. Capt. James. 
1S 11 „In Poland, near Warſaw, at the beginning of June 1670, we had very 
ling clear, but extremely cold weather; and for two days together obſerved 
"ench the ſun and two Parbelia, from about ten to twelve a clock; the air 
tim o being perfectly ſerene, and icy ſpangles viſible therein, like atoms in 
d by a ſun beam. And as in common froſty weather, any ſmooth metalline 
bb. ſtruments, brought from the open air into a warm room, will ex- 
32 Apibit firſt a dulneſs, and then drops of water; ſo at this time there 
ther *would immediately appear thereon ſomething reſembling an hoar- 
ler! "s Wroſt. Returning from Warſaw in the fame month, I ſaw in a clear 
an Porizon, the ſun riſe with a large pillar over it, coloured like the 
n b Main- bow; and I remember M. Hevelius told me, he once obſerved 
A r to ſet in the ſame manner.“ 
an chymiſt, who paſſed the Alps with a gentleman of my acquaint- 
Soy] informed me, that being there at the top of a forked mountain, 
neſs obſerved the valley between it almoſt cover'd with a thick thunder 
d tir » whilſt the weather on both the tops continued fair ; and in that 
obls the lightning, which ſeem'd to lie deep, and ſhone quite thro? it, 
- tha Ja ſhining fiſh moving ſwiftly backwards and forwards in muddy 
E Fr. I my ſelf, indeed, remember, that paſſing the Alps, at a lower 
fü than that juſt mention'd, tho“ the weather was fair, and the ſky 
„ Cit Me top of our mountain clear, yet we ſaw dark clouds far below us, 
part whereof we afterwards deſcended ; when they ſeem'd to differ 
: fun from a thick fog; and after we had paſſed them, we found the 
watt oer fair at the bottom. 
, and * curious nobleman, who had long reſided at Naples, aſſured me, 
ce. | th after many fruitleſs attempts to ſee the famous apparitions in the 
ftv Sen ſtreight, he at length, early in the morning, thought he perceived 
ius ei ſteeples in a neighbouring town, where he knew there was but 
he It And taking the opportunity of the next fair morning to renew 
en & 3 he was ſurprized to find a new town beyond that, 
al Wire he before had ſeen two ſteeples, immenſly greater than the 
Apri, wn one; and furniſh'd with walls, towers, churches, Sc. This was 
1 thi a beheld, with ſurprize, by a phyſician who was with him. The 
1agin urs, however, were he ſaid, nothing near fo lively as the figures; 
5 wg chiefly dim, and intermix'd with red. Nor did the ſpectacle 
Uent KEE ö 
el. Mr. Lowthorp fi : "PM 
"af wy ly to ———— 7 pr of Dr. Halley — an A — 
. which till then had only been perceiv'd mine this matter with more ceifainty. See 
fe . be nice diviſions of aſtronomical inſtru- Hauksb. Experim. p. 225---23 
te. s. see Philoſ: Trau, Ne. 257. And 
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ke fun had riſen perfectly round. January 6. 1 obſerved the lati- Na 
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Nar. His. continue long; for when the ſun's rays became more direct and ſtrong, 
they ſoon confounded this airy phantom, or mock-city.. 
„ Moiſt vapours are not the only cauſe or ſign of the air's opacity ; 
4 for that dry blighting eaſt-wind, call'd by the huſbandmen a req 
« wind, renders it at a diſtance thick and bluiſh.. This is the wind 
„ which for the two laſt years has proved ſo pernicious to all ſorts of 
<< trees, as not only to blaft the fruit, but the very leaves thereof in 
«* the tender. That the air is ſometimes clear and tranſparent, and 
at others darken'd and clogg'd by terreſtrial ſteams, need not be ſaid ; 
but there are other phenomena of that fluid, depending upon its den- 
ſity, tranſparency, Sc. which paſs unobſerved by the vulgar, and re- 
uire ſkill in the doctrine of refraction to underſtand z on which, 
5 J ſhall not now inſiſt. There are alſo others no lefs worthy 
of our notice. By comparing the different accounts of eminent au- 
thors, as to the number of the fixt ſtars, with ſome obſervations of my 
own; I was induced to ſuſpe& the ſeveral conſtitutions of the air 
might occaſion ſome variations herein. And, upon enquiry, I learnt 
that celeſtial obſervations are moſt ſucceſsfully made, where the air 
1s pureſt ; but particularly, I ſuſpected, that intenſe cold, by preci- 
pitating the vapours of the air, wou'd render it fit for this purpoſe. 
To confirm this conjecture, an ingenious phyſician told me, that tra- 
velling one night in Ruſſia, whilſt the weather was exceſſive cold, both 
he and his fellow-travellers ſtopp'd, to contemplate the unuſual bright- 
neſs, and: immenſe number of the ſtars, beyond what they had ever till 
then beheld. Sie 
« Charlton Iſland, Fanuary 30 and 31. In the beginning of the night, 
<< there appear'd more ſtars by two thirds than ever I ſaw before. 
«© The cloud in cancer was full of ſmall ſtars ; and a great many ap- 
<< pear'd among the Pleiades. About ten a clock the moon roſe, when 
%a quarter of them became inviſible. The wind, for the greateſt 
part of this month, has ſtood northerly, and. blown. very cold. 
Captain James. 
The Ryfian emperor's phyſician aſſured me, that one night, when 
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*twas prodigiouſly cold and clear, he obſerved more ſtars. than ever he 1 
had ſeen in England, or the neighbouring parts of Europe; particular) ; x 


| ſeveral about the Pleiades, and abundance of new ones in other part 
of the ſky ; and that they appear'd by far more bright and beautiful 
than uſual. Thoſe who travell'd with him, he ſaid, alſo made the 
ſame obſervation. | 
On the 290 of November, paſt 11 at night, I ſaw a light in the 
«© north;eaſt, along the horizon, like the day break; when looking dur 
„north I beheld ſeveral ſtreaks of light, reſembling the tail of. 
<< blazifg ſtar, that all pointed north and ſouth ; one whereof ws 
than what we ſaw the laſt year, for it reach'd from the 
1 to the zenith; paſſing between Charles's wain, and the nori 
The ſmall ones ſometimes diſappear'd, and others of = 
2 66 1. 


an. * 
© * - SL 
- , 3 


— 


„ two of 
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N of the Air. 6r 
2 irude appeared in their places, but all near the great one; Nur. His. 
7 ＋ — = come from the two guards in Charles's (WW NO 


« in, and when theſe vaniſhed, others aroſe more to the ſouth. 
* This light extended from W. N. W. to E. N. E. About the 


time of the laſt new moon ſuch another phenomenon was ſeen by 


the Lord Belcarus, as he came, by night, from St. Andrews, by the 
failors of the yacht at Leith, and by ſome perſons in this town. And 
tho? the ſky was not then clear, yet it gave a light ſufficient to 
read by. It began, they told me, about ſeven, and continued till 


nine. Theſe phenomena are ſurprizing to us who are ſtrangers here, 


but the natives ſay, they frequently happen.“ This account came 


3 bom his royal highneſs the duke of Vork, then high. commiſſioner in 
rland. 


land. 
rhe generality. of men are ſo accuſtomed to judge of things by their Je efect of 
ſes, that becauſe the air is inviſible, they aſcribe, but little to it, and the air on ſe. 
think it but one remove from nothing. And this fluid is even by the ve bodies. 
ool-men, conſider'd only as a receptacle of viſible bodies, without ex- 
ing any action upon them, unleſs by its manifeſt qualities, heat and 
malſture; tho' for my part, I allow it other faculties, and among 
them, ſuch as are generative, maturative, and corruptive; and that 
ta in reſpect not only of animals and bodies of a light texture, but 
an of falts and minerals. An intelligent perſon, who had often ſail- 
om Europe to the Eaſt-Indies, told me, they included their thick 
lire cheeſes in proper l-aden boxes, and by that means. preſery*d* 
them ſound, during the whole voyage; but that when fuch a method 
not made uſe of, upon cutting one near the equinoctial, the: 
hateſt part of it would be very dry, brittle, and ſeem ſpoiled, while: 
— parts remain'd fat and ſoft; as. if the moiſture of the whole 
eſe had retir'd thither : for if the ſame thing were done when: 


1 were come from the torrid into the temperate zone, the exter- 
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1 a ſmall t. eati e upon that remarkable. 


portion would be good, and the cheeſe return to an uniform. con- 

e. | 
Query. Are not the moiſt particles, which float in the air, the: 
cauſe of all corruption in bodies; ſince, according to Acgfa, every.” 
thing in Peru, (and the ſame is obſerved of Egypt) where it ſeldom: 
rains, continues long uncorrupted? or is this reſiſtance of putrefactiom 
rather owing to the nitrous falt wherewith the air of thoſe countries 


man of learning, who had often croſſed the line, 
me, that upon their near approach thereto, 


© The like phenomena have. of late. been 
requently obſerved in ſeyeral other parts of 
rope ; and particular accounts: are given 
hem in the Philo/ophical Tran ſadt ions and 
French Memoirs, Mr. Whiſton alſo pub- 


in Portugueze ſhips,. 
he obſerved a great: 


Aurora Borealis, which. app March 
6. 1715-6, But the phyſical caſſe of thele 
lights has hitherto been only Þueſfed at. 


See P. ilgſepb. Tranfatk. No 31, 347, 
376, Q. 
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Nax. HuT. change in the conſiſtence of their biſket, and that moſt of their proviſion, 
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ad even their falt-fiſh, wasſo damaged thereby, as to be ſcarce edible, 


He added, that their pilot, who had been above twenty ſeveral time; 
in the Indies, aſſured him, their freſh water was never thick or fetid 
under the equinoctial; but always as if newly put into the cask. 

Dr. Stubbs aſſured me, that the ſilks brought to Jamaica, will, if 
there expoſed to the air, rot even whilſt they preſerve their colour; 
but if kept therefrom, both hold their ſtrength and die. 


An experi- Upon opening a ſmall glaſs receiver, wherein half a lemmon and x 


mercurial gage had been included for above three years, we found the 
fruit had preſerved both its form and colour ; the upper part of the 
pulp was, indeed, depreſſed, and ſeemed to be dried, but the juice 
there wanting, appeared upon the glaſs-plate, whereto the receiver waz 
ground and fitted ; which being ſeparated, a large quantity of exter- 
nal air ruſh*d impetuouſly into the receiver. Neither the lemmon, nor 
its loſt juice, had acquired any ill ſcent, or the leaſt ſigns of putre- 
faction or mouldineſs ; whence I conjecture, as mould appears thro' 
a microſcope, to be a vegetable, it requires the aſſiſtance of the air to 
its production. The juice was clear and without feces, in colour be- 
tween brown and reddiſh ; its taſte was acid, and it turned the ſyrup of 
violets purbliſh, and immediately corroded ſmall pieces of coral with. 
out the aſſiſtance of heat. | 

A ſcholar told me, that as he ſeveral times ſailed near the line, 
he found ſame lozenges, which he uſually carried in his pocket, quite 
diffolved ; 'tho* they never loſt their conſiſtence in any other part, 
nor continued fluid when he was got a few degrees beyond the 
equator. | | 

A gentleman of Sweden, who dealt in the metals of that country, in- 
form'd me, twas the practice, in the principal copper mines they had, 
to make uſe not of iron chains, as in other mines, to draw up thei 
oar with, but to faſten their baſkets to ropes, prepared of ox-hides; 
becauſe the links of iron, they found, were very ſubject to break, when 


loaded in hard winter weather. The maſter of a glaſs-houſe inform! 


me, that well neaPd glaſs-metal would, ſometimes, break of it {elf 
with violence, long after *twas made; and that, in particular, having, 
once ſet by a large parcel of glaſſes, for half a year, he found, at th: 


end of that time, a fourth part of them ſpontaneouſly broken; the crack 


generally proceeding from ſome of the ſalt not ſufficiently comminuted, 
which appeared like ſmall ſtones therein. And a learned gentleman, 
the owner of an iron mine, informed me, that at his houſe in Suffolk 
which ſtands within ſix miles of the ſea, and has been built bur 90 
years, th: iron bars of the windows, looking ſouthward to the {alt 
water, als ſo ſwelled, rotten, and brittle, as to be eaſily pulverabl: 
He farthkr ſaid, that ſeveral iron bars of his, lying near the ſea-ſhore, 
were — drench'd, for ſome hours, in the falt- water; whenC 
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the air, by this management, loſes no- 
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ey cafily yielded thick flakes of ruſt when they came to be ham- Nr. Hist. 
= experienc'd maſon told me, that Salisbury cathedral is built of 

best ſtone, which gradually becomes ſofter, and moulders away in 

air; that the ſame is obſerved of ſome Blechington ſtone, tho? kept 

n the wet; but that what comes from Painſwick, within four miles 

WE G/oncefter, tho? ſoft and friable at the firſt, will, by lying in the air, 

Wuire an hard, yellowiſh, glaſſy cruſt, like marble ; which grows the 

ter for being often waſh'd, but reaches very little below the exter- 

ſurface. | 
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| * am informed, that candles will, ſometimes, continue burning in Air conſdur- 


Voves, unfurniſhed with air-ſhafts, at the depth of ten fathom ; but irh regard 

when they come into cloſe ground, the duſt, raiſed by the work- Hane. 

wn, (eſpecially if the ſtone be full of mundic) will extinguiſh them, 

eis freſh air be convey'd into the pit. ; 

ro burn candles, ſpirit of wine, match, touch-wood, ſpunk, Sc. Experiments 

er a glaſs bell; and to keep animals therein, whilſt the flame conti- fo be made. 

To burn bodies to aſhes, in ſealed glaſſes. To do the ſame in 

aſe receivers. To burn cotton in a ſealed ghſs. To make a mixture 

of flames, under water, in an exhauſted receiver. To burn ſpirit of 

and oil of turpentine, in glaſs veſſels with ſlender necks. To 
experiments by burning of gun-powder ; and by trying to fire a 

| iftt in an exhauſted receiver. To burn faline ſubſtances in an ex- 

ed receiver. To burn mixtures made with falt-petre in exhauſted 


| vu Wers. be | 


aving put a ſmall handful of raſins into a bolt-head, half fill'd 4 exper 


water, we exhauſted the air therefrom, and placed the contain- n t few 
receiver in a digeſting furnace, to forward the fermentation; the — 
gn being then cold. After a while the raiſins emerged and float- ion. | 
or ſome days, on the top of the water, when moſt of them ap- 

ſurrounded with numerous bubbles, and but very few of them 


p e 3 tho? the number of bubbles afterwards decreaſed daily, and 


ment appeared at the bottom of the glaſs. In a fortnight after 


a - 
experiment was begun, the upper part of the glaſs being acciden- 


Wy broke, while I ſtood by it, the external air ruſh'd violently there- 
and I perceived the furface of the liquor overſpread with bub- 
DR reſembling the froth of bottled beer. There alſo ſeemed to Mie 
the broken apex, a viſible fume of a languid ſcent, The liquor 
*$ghly tingled with the raiſins, and ſeemed to have gained a thick- 
Mnliſtence than that of water. LESS 
Mt a from ſome experinients made | 
"by? auksbee, that the air _ 
Hot metals or charcoal, and reſpired by 
wh is ſudden death ;. and that it in- 
By extinguiſhes the flame of a candle; 
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Upon opening an exhauſted receiver, wherein a large quantity 

GE RES verjuice with green, ſour grapes, had lain included for three years, ther 

of e, e, appeared no mouldineſs any where; only the ſurfaces of the uppermoſ 

the odours and Kins were a little diſcoloured with ſomething, which by its taſte, and 

taſie55f bodies. appearance, thro* a microſcope, I ſuſpected to be a kind of tarta; 

Experiment i. The liquor they had afforded was acid upon the tongue, and would 
diſſolve coral without heat; but the ſkins had a muſty ſcent. The 
mercurial gage ſhut up along with the verjuice, ſhew'd ſcarce any air 
to have been produced therein, during all this time. 

The lord Sandwich, and two gentlemen of his retinue, aſſured me, thy 
the common report as to their having no neceſſary houſes at Magi; 
was true; and that tho' they always make a jakes of their ſtreets ove 
night, *tis not eaſily diſcoverable by the ſcent the next morning. Mz. 
arid, however, his lordſhip ſaid, had a more offenſive ſcent than an 
city he knew ; but they all three agreed, that the place wherein th 
ambaſſador's family conſtantly made water, had no ſcent of urine, an 
that they frequently obſerved both the dogs and cats, which lay dea 
in the ſtreets, afforded no offenſive ſmell. f 

Experiment 2. Upon opening another exhauſted receiver, wherein, for above thre 
years, ſome large pieces of oranges had been included, we found the: 
rind changed almoſt black, ſcarce any liquor afforded, no putrid ſcent 
nor the leaſt mouldineſs upon any of them. 

J learnt from Mr. Nick/on, that they preſerved beef without faltiny 
it, during all the time the froſt laſted, that is, the whole winter; by 
that when once thoroughly frozen, *twould never, tho? well dreſs 
have its natural reliſh. | | 

Upon their A learned man acquainted me, that he found the air of Braſil had: 
colours and great influence upon the colours of cloaths, and even upon black, 
— D that the fable taffaty, which is there worn by the higher ran 
will, in a few days, become of an iron colour; tho' when kept clo 
in the ſhops, it preſerves its proper hue. He alſo informed me, thi 


at a place 5o leagues beyond Parigna, white people ſoon grow tawny * 


and as ſoon recover their native colour, by removing out of ti: 
quarter. The fame gentleman further ſaid, that upon Charlton Ilan 
there are birds reſembling our wild pigeons, but called by the EA 
partridges; which appear white in winter, and grey in ſummer. Ti 
-phyſician to the governor of Jamaica told me, that Lignum vite, an 
moſt other trees in that country, when freſh cut down, wou'd ov 
grow green on the new made ſurface, if that were expoſed to the al 
while the parts immediately below it remain yellow; and that Gu 
eum is ſoft whilſt growing, but when felPd acquires ſuch a hardne 
in the fair, that an ordinary tool will not touch it. Several oi: 
trees, he ſaid, had there the ſame property; but particularly tb 
cabbage tree; the pith whereof will ſoon rot of it ſelf, and leave 
large, ain pipe, perhaps an hundred feet in length; which, inſte 


of corrupting, grows almoſt as hard as iron, in the ground. A © 
rio 


colour 
. 
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of the Aar. 


us traveller informed me, that having gathered ſome of the aloes 


nt, which grows plentifully in the iſland of St. Jago, the juice 


hereof is not only exceeding glutinous and bitter, but of a very dark 
our, and carried it towards the equinoctial, he there found the juice 
its bitterneſs for a ſeaſon, and became green. f 

Stains cauſed by vegetable juices, are beſt taken out of linen at that 
e, when the ſeveral plants which afford them are in their prime. 


is one lady has experienced in new linen ſtain'd by the juice of 


Inces; and another in ſome diſcolour'd by the juice of hopps, 
ich ſhe thinks makes the worſt of ſtains ; but having long tried in 
n to fetch this out, ſhe lock'd up the linen in a cheſt till the ſeaſon 


popps came on, when the ſpots thereof vaniſhed of themſelves. 


Having mixed one part of Lapis Calaminaris in powder, with four 
of fine ſalt-petre, we kept them for ſome hours in a ſtrong cru- 
ible and a vehement fire, till the ſtone was prepared; whereupon we 
afterwards poured a . quantity of fair water, which afforded an 

Wanſparent ſolution of a deep red colour. This we put up into a 
wmouth'd glaſs, and ſuffer'd it to ſtand in a ſouth window expoſed 
ie open air; where, ih a ſhort time, it became quite green, and 
rbid than before; and continuing here for ſome days longer, 
its gen colour vaniſh'd by degrees, and the liquor appear'd tranſpa- 


es happen'd in more than one parcel of this ſolution. 

on boiling ſtrong ſpirit of vinegar for a while with crude filings 

off@pper, 'twas not apparently coloured thereby; nor even after it 
Wood for ſome hours in the glaſs egg wherein it was boil'd; we 


* 


ing in a widow, that only one part of the filings might lie bu- 

in the menſtruum. So much of the metal as was thus immediatel 
ed to the air, became of a greeniſh blue; whilſt that cover'd by 
or, held its own colour, till by gradually evaporating the men- 
, it came to touch the open air, upon which it acquired the ſame 


wich the former. 


Me put one parcel of copper filings into a flat, ſhallow, wide-mouth'd 
gals, and another into a common vial ; then pouring upon each a pro- 


—_ 


antity of ſal- armoniac diſſolved in fair water, we let the veſſels 

together, uncover'd, for a conſiderable time; at the end whereof 

ond, as we expected, the liquor in the cloſer glaſs faintly tinged, 
that in the more open one, was ver deeply coloured. Tis re- 
ble here, that tho? the lower part of the ſolution appear'd of a 

ultramarine blue; the upper ſurface was cover'd with a film, 
hin ice, which in colour reſembled a fine turquoiſe. 


— * to each of them three drops of ſpirit of ſal- armoniad; then 


g one of them in a window, we placed the other in a geceiver, 


Two 
mutes 


h was immediately afterwards exhauſted by the air-pumy. 
* OIL. III K 4 J 7. 


fore poured them both together into a broad flat glaſs, and ſet it 
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E xperiment I. 


letting fall to the bottom a red powder like brickduſt. The ſame | 


Experiment 2. 


Experiment 3. 


Wo ſmall parcels of copper filings being laid upon paper coffins, Experiment 4. 
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Experiment 5. 
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minutes had not paſſed from the dropping on of the ſpirit, before ; 
manifeſt blue appear*d on ſome parts of the paper left in the window; 
but that in the exhauſted receiver continued colourleſs for a full quarts 
of an hour; when, taking off the glaſs, and removing this paper to 
the other, in about two minutes, it diſcovered a blueneſs, which, in 
two more, grew conſiderably deep. 

By dropping ſome copper filings into a ſlender vial, containing: 
proper quantity of the urinous ſpirit of wine lees, whofe colour i; 


yellow, and ſtopping up the glaſs, we gain'd a tincture manifeſt] 


Experiment 6, 


Ob/ervations. 


when * turn'd up in tilling, appear'd of a ruſt- colour, but afterwart 


green; then ſuffering the glaſs to ſtand for ſeveral days in a window, 
we found the liquor ſlowly return to a yellow, and at length to loſ: 
all its green colour; when, upon opening it to admit the air, and 
ſtopping it again, the ſurface of the liquor began immediately u 
change green; and this colour gradually ſpread downwards, till the 
whole was tinged : but by long ſtanding, it gradually alter'd to a pal: 
yellow. Having preſerved feveral vials full of this liquor, I percety' 
one of them, which had once loſt its colour, regain'd a fair blue by 
ſtanding, tho? the including glaſs remain'd conſtantly ſtopped 3 and 
tho? the liquor in the vial that ſtood next it, which was the ſame ſpiti 
impregnated with filings taken from the very ſame parcel, continues 
colourleſs. This glaſs, indeed, was only ſtopp'd with a cork, but] 
obſerved the ſame phenomenon in a bottle with a glaſs ſtopple : nay, 
I afterwards found it ſo in another, whilſt in one ſtopp'd with a cork, 
that ſtood by it, no colour appear'd. Theſe glaſſes were all fill'd wit 
the ſame materials, and on the fame day with thoſe above-mentioned; 
and at the time of this obſervation, made in Auguſt, the weather wu 
colder than uſual. Looking alſo, about this time, upon ſome ſpirit « 
amber, which had for ſeveral days ſtood upon copper filings, the gli 
being ſometimes unſtopped to admit the air, I found it had gained 
green colour, tho? it before obſtinately preſerved its own. 

A ſlender vial filled with ſpirit of honey, tho? ſubje& immediate) 
to exchange its yellow colour for a blue, by receiving the air up 
its ſurface ; yet being once open'd in the place where it uſed to exhib: 
this phenomenon, it remain'd of a tranſparent yellow, for an hour be 
fore it turn*d blue. 

I have obſerved a certain liquor frequently loſt and regain*d its colou, 
appearing fometimes of a faint, ſometimes of a deep blue, and ſome 
times colourleſs ; whilſt the fluid in another vial that ſtood near ti: 
former, wou'd ſometimes correſpond therewith, and at others var 
from it. The weather ſeem'd not to be the cauſe of this variation, fo 
the liquors wou'd both acquire and loſe colour indifferently on coli 
days or can 45 

A — of my acquaintance told me, that in a large piece 0 
ground in ales, near a mountain famed for the thing, he ſaw abundan 
of hard ones like flints, ſome of a dark colour, and others grey, whic 


grey 


8 
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er gradually whiter; fa that in three years time he found almoſt Nar. Hisr. 


e whole parcel turn'd white. He added, what the inhabitants of the WW WN. 
"Mace aſſured him, that almoſt all the ſtones which lay in the neighbour- 


0 E mountain expoſed to the air, underwent the ſame kind of changes, 
in d were, in a few years blanched. ; 
Some Mercurius dulcis and roman vitriol lying together in the ſame 
L * box, but wrapp'd up in different papers, forthe ſpace of two and twen- 
l ty months, the former was thereby changed to a ſubſtance ſo like anti- 
tl mony, that it was miſtaken for it even by perſons {kilPd in drugs; 
, the vitriol alſo had acquired the ſame colour on its ſurface, but it 
ofe ſunk no deeper.“ EY | | 
ind Upon the filings of copper put into a cryſtal glaſs of a conical Experiment 8. 
to lure, we poured ſome ſtrong ſpirit of ſalt to the height of a finger's 
the Bdth above them; when exactly cloſing the veſſel with a glaſs 
pale ple, we let it continue unmoved in a window for ſome days, till 
v'd liquor had obtain'd a high, darkiſh brown colour, loſt it again, 
by an grew clear like common water, Then taking out the ſtopple, 
and out ſhaking the liquor, and giving acceſs to the air, the ſurface 
pirt e liquor, in a few minutes, regain'd a darkiſh brown colour; which 
wel 5 deſcending deeper, the whole body of the liquor appear'd 
utl ad with it in a quarter of an hour. The glaſs being again well 
nay, d, the menſtruum in a few days loſt its tincture; which, when 
ork, Nopple was taken out, it recovered as before. And thus it ſucceed- 
witt Pon ſome other trials alſo : but afterwards keeping the glaſs for a 
ned; or two together in the ſame place, I did not find that the 
w = grew clear any more. 
it aving out of another conical glaſs, furniſhed with the ſame ma- Experiment . 
olai ls, taken out the ſtopple, after the liquor had for ſome time ap- 
ed : ed clearer than uſual, we left it open for about half an hour; but 
Mmenſtruum acquired no colour, not even at the top. When putting 
ate Nopple in again, I left the glaſs cloſed for two or three hours, and 
up JAlWWFards found the liquor had acquired a faint colour, tending to 
chibi Seen. Upon this I again admitted the external air, leaving the glaſs 
ir be  ulopp'd for above 20 hours; but in all that time it had not regain'd 
-4t&'Uſual dark colour; appearing only of a deep green, but neither true, 
lou, very tranſparent. | | 
ſome =” ſtrong ſpirit of ſalt having been kept upon copper filings till Experiment io. 
ar th Wolution appear'd of a dark brown colour, we put about 3 ſpoonſ- 
var fit into a receiver, that wou'd contain ten times the quantity. 
n, fo being kept in vacuo for about half a year, it retain'd its colour, 
cold oe veſſel being open'd, and free acceſs permitted to the air, the 
on, in an hour's time, was turn'd into a fine tranſparend green ; 
ces u there appeared no precipitation of any muddy ſubſtance. 
dane oe quantity of our ſpirit of ſalt being put upon copper Experimentit. 
which 25 in a conical glaſs, we obſerved that the deep, muddy colour long 
rwars WMtinued ; till towards the end of December the liquor apprared like 
& i | K 2 7 com- 
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| Nar. Hist. common water: when admitting the external air, its operation waz 
ſcarce ſenſible for ſome time; but within 24 hours the menſtruum had 
| acquired a faint, and moderately tranſparent green. So that this tinged 
| liquor, as it very ſlowly loſt, ſo it ſlowly and imperfectly recover'd 
its colour, 

Experimentiz, U pon filings of copper, in a vial that wou'd contain 2 or 3 ounces of 
| water, we poured ſtrong ſpirit of ſal-armoniac, made without quick. 
| lime, to near an inch above them. This was done Auguſt the 20%, on 
Friday before noon ; and by the following Monday in the afternoon, i; 
had acquired a deep blue tincture, and loſt it again fo far, that *rwa; 
almoſt pale like common water, Then I unſtopp'd the vial, and in; 
minute or leſs, the ſurface of the liquor acquired a deep blue colour, 
that reach'd conſiderably downwards; the whole quantity becoming, i 
4 or 5 minutes more, of the like colour: and the glaſs being preſently 
ſtopp'd, and left in the ſame place, appeared not at the end of nin: 
days to have loſt its tincture; tho' now and then, within that time, i 

ſeem'd manifeſtly paler than when we ſtopp'd up the vial. 

Leſs obvious A gentleman, who reſided for a year in Guinea, found, as did other 
qualities in alſo, of his company, the heat and moiſture of the air fo favourab|: 


d int . a 6 
— /be to putrefaction, that their white ſugar would, ſometimes, be full « 
air. maggots ; that ſeveral drugs, plaiſters, c. quite loſt their virtue; 


and that ſome of them, eſpecially their unguents, were verminous. H. 
ſaid farther, that in the iſland of St. Jago, they were obliged to ex 
poſe their ſweetmeats to the heat of the ſun ; and thereby exhale th 
moiſture they contracted in the night, which would otherwiſe cauſ 
them to putrefy. : 

* Oxford, tho? ſeated chiefly on a gravelly hill, has been foun 
6 very diſagreeable to ſome hypochondriacal and valetudinary perſon 
& eſpecially in the ſpring ; I, therefore, ſuppoſe the air of that plac 
to be generally moiſt.” | x 

Air too dry, tho? ſufficiently hot, is unfavourable to the productio 
of ſeveral inſets. I have obſerved in theſe two laſt dry ſprings, thi 
no ſoft garden-ſnails were to be found; and that very few fleas infeſtec 
the houſes, for want of moift vapours to nouriſh them; but in we 
ſummers, ſnails, fleas, gnats, Sc. appear in abundance. 
 « Anutimonium diaphoreticum, whether prepared with nitre alone, 0 
an addition of tartar, will, in time, if it be expoſed to the ai 
% gain a noxious quality; and upon being taken, occaſion fainting 
* vomiting, Sc. but this effect is eaſily prevented by exhibiting tit 
medicine freſh prepared; or when kept too long, by committing 
eit alone to the fire for an hour or two, or if freſh nitre be adde, 
by equlcorating, and a little reverberating the preparation.“ Zuelſi 

A phyſician of the college at Landon aſſured me, from his own 0 
ſervation, that Antimonium diaphoreticum, having been kept for ſoit 
years, tho? in a cloſe veſſel, acquired an emetic quality. Ceruſe of ant: 


mony, tho”. it ſtood in a ſtopped glaſs, he allo found did the — 
rec! 
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zur or five grains of it would vomit. . n 
If ſome Egyptian earth be taken up near the river, and carefully 
'& preſerved from wet and waſte, *twill be found, if duly examined 
by the balance, neither to increaſe nor diminiſh its weight till the 
& 17" of June; when it will begin to grow heavier, and continues to 


do ſo as the river fills ; whence they certainly know the ſtare of the 


& deluge, which, doubtleſs, proceeds from the moiſture of the air.“ 


1 roſper Alpinus, Job. Varot, &c. 


4 Farth, thrown on a heap, and ſuffered to lye for five or ſix years 


che air, makes better pots for cloſeneſs and bearing the fire, than 


lat has only lain one ſeaſon above ground; tho? this be preferable 
that which is newly dug; as being not ſo apt to crack in the 


or by wet. Such bricks, alſo, as lye near the top of the kiln, 


burning, are apt to fail, hen they come to be expoſed to the 
ther. 14} 64 218 84. + EEO 


2 — of the Pyreneans, that which looks to France, and that which 
es to Spain; the former being verdant and flouriſhing, whilſt the 
ther is ſcorch'd and barren. This ſeems owing to the parching winds, 
Eh arc, ſometimes, blaſting, and beat upon the Spaniſh ſide of the 


rtains; whereby the other is ſkreen'd, and enjoys all the advan- 


of the ſoil and climate. | . | 
As to life and death, with the conſiderations thereto belonging, 
cee have already ſpoke to them; in like manner, alſo, not on 

eien but philoſophers, have a right to diſcourſe of the cauſes 
ot health and diſcafes ; for as thoſe phyſicians, who have any tin- 
ture of accuracy and elegance, derive the principles of their art 
from nature, ſo all accurate philoſophers trace nature up to phy- 
" | In Ariſtot. ; | 
Phe temper of the air may, univerſally, be derived from the ſub- 
terrancous 1 and ſuperficial efffuvia of the earth, variouſly tran- 
ſpoſed, blended, and compounded by the winds, and other motions; 


and, f- upon the different mixtures hereof all the local quali- 
of 


that fluid depend. A phyſician acquainted me, that about three 

ths before the laſt great plague in London, he was conſulted by a 
P. who complain'd of a ſwelling in his groin, and thereupon con- 
ntly aſſerted, that the plague would rage dreadfully, during the. 
wing ſummer, in the ſame city : his reaſon was, that having once 

a peſtilential tumour, in a former great plague-ſeaſon, two other 


Violent plagues were, ſeverally, preceeded by a leſs degree of the 
ſymptom in himſelf. | 


. MT he bare local motion of the air may, in particular caſes, operate 
upon bodies, either by being changed into wind, modified into found, 
dusorder'd by thunder. Tis evident, that according to the vehe- 
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Ifteen grains whereof he had given for a doſe, without the leaſt in- Naz. Hisr, 
nvenience, when the preparation was freſh ; but after it was ſtale. 


Mris a common obſervation, the difference there is between the two Air, as it 
regards vege- 


tation, genera- 
tion, life and 
death. 
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Nar. His r. mence or ſlackneſs of the wind, and the places from whence, and to 
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what quarter it happens to blow, various effects enſue, eſpecially in 


© animate bodies; and this __ as it is attended by cold and heat, 


moiſture and dryneſs 3 but conſider'd as an aerial ſtream, whereby it 
fans the places through which it paſſes, expels the ſtagnant air, and 
introduces freſh 3 hence it, doubtleſs, may contribute to many changes 
in the health of animals, but more Only in the tender fort of them, 
I was informed, in Languedoc, that if thunder happens there, after the 
ſilk-worms had eat their fill, and began to diſpoſe themſelves to ſpin, 
a great part of them would be deſtroy'd. 

Upon letting horſes down, a third of the way, into mines of: 
thouſand feet deep, one told me, ſeveral of them died; but that 
others ſurvived, and work'd the engines there, without any ſenſibl: 
inconvenience in reſpiration ; tho? the places they moved in, were ſup. 
plied with air, only by the groove through which they deſcended, 
and one moderate ſhaft. 1 

A curious traveller, who had viſited the mines of ſeveral countries, 
told me, that the deepeſt he had ſeen was in Bobemia, ſunk about two 
thouſand Engliſh feet. va, 

The Engliſh conſul at Tripoli, and ſome time governor of the coaſt. 
caſtle belonging to the Engliſh African company, informed me, that 
the air in thoſe parts was not conſtantly hurtful, but frequently became 
ſo, when many of his men, who were before healthy, would ſuddenly 
fall ſick together, eſpecially of fevers and fluxes, which uſually Killed 
them in eight and forty hours time, | 

The Ruſſian emperor's phyſician aſſured me, that once, when the 
froſt was very great in their country, and the wind at north-eaſt, i 
that blew againſt his face in walking, he was unable to breathe ; e 
great a ſtiffneſs was thereby cauſed in the organs ſerving to that pur: 
poſe 3 whence he was obliged to turn his head from the wind before h: 
could reſpire. | 

An obſerving perſon informed me, that when the ſhip, he failed in, 
came under the line, he perceived the lice left the bodies of the E- 
gliſh that were on board, and got wholly into their heads, from whence 
they deſcended again, ſome time after they had paſſed the equator. 
Another acquaintance of mine, who frequently croſſed the line in 


Portugueze ſhips, which uſually go crowded wit 2 to the Eaft- 


Indies, declared, that he carefully obſerved their ſwarms of lice dic 
away upon Ley. the equinoctial; tho' that vermin grew trouble- 
ſome again ſoon after. 

The duke of York obſerved, during his ſtay in Scotland, that agues, 


at the ſame time they were very frequent here, ſcarce appeared in that 


country. A Scotch nobleman afterwards confirm'd the ſame, eſpecially 
of quartan agues 3 adding, that *twas once thought very ſtrange when 
a certain gentleman happened there to fall of one; and that 


1 


IS the plague was lately ſtopp'd at Liſbon, by a 


* * 
9 * 
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of the Air, 


& if it be too much moiſture, fire is the remedy 3 eſpecially when made 
of odoriferous plants, as laurel, myrtle, roſemary, Cc. by which 
means Hippocrates prevented the plague at Athens, Noxious vapours 
may alſo be diſperſed herein by the blowing of high winds. Thus 
great ſtorm which laſted 
for three days together. The like alſo happen'd in Morocco, where 
the ſame diſtemper raging very ſeverely, was diſſipated by a wind 
chat blew as hot as the ſteam of a furnace. Artificial ſtorms may 
be raiſed by frequently — great guns; but if the vapours 
proceed from ſtagnant waters, they ought to be drain d off the 
6 and thro* proper canals ; or frequently renew'd, by bringing a 
Mriver to paſs thorough them. Thus the great duke of Tuſcany has 
Mrender'd the air of his city wholeſome. If dead carcaſes, by lying 
Nunburied, have infected the air, deep pits ſhould be dug to receive 
hem; but if filth and excrements be the cauſe of the plague, as 


A believe it is at Conftantinople and Liſbon, both the ſtreets and houſes 


Puſt be well cleanſed and purified.” Roderic. Fons. 
we *Tis remarkable, that tho? the plague rages almoſt eve 


ear, 
nd a particular place in Gork, where large quantities of ® mak 
found ; yet it never reaches that place it ſelf. This has been con- 
antly obſerved by very aged men, who alſo received the tradition 
Mom their anceſtors.” Michael Majer. 
LL; Quickſilver is an alexipharmic in many diſtempers; and, tis faid, 
even in the plague it ſelf (ſince thoſe parts where *tis found, remain 
moſt conſtantly free from the contagion) provided no ſalts or 
pr * fluids have infected that mineral, or given it a poiſonous 
Squality.”? 
very ingenious phyſician told me, he learnt upon the iſſand Ternate, 
he Dutch having agreed with the king, to ſell almoſt all the clove 
trees that grew there, in order to raiſe the value of their ſpice, ſuch 
a change in the temper of the air happened thereupon, as fhew'd the 


8 h lations of the bloſſoms, that, when dried, afford the cloves, to be 


= wholeſome ; for ſoon after theſe fragrant trees were cut down, the 
ie iſland became exceeding ſickly ; which my relator imputed to 


"8 corroſive and noxious fteams of a vulcano there; the ill effects 


of were formerly prevented by the aromatic effluvia of thoſe ſpicy 
moms. And fo remarkably was the conſtitution of the air alter'd, 
ja. ke time he was there, that as valetudinarians, before this happen'd, 
i reſorted thither from Batavia, the Dutch had now, for ſeveral 
deen obliged to ſend men, from that and other more healthy 
once in {ix months, to relieve their garriſons here, and car 

dhe ſick, which were generally very numerous. A phyſician lately 
ed from Tangier, told me, that tho? the place it felf be healthy, 
" yet 
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\rtans, which are frequently brought from England to Edinburgb, are Naz. Hier. 
ſually cured by any conſiderable ſtay in that city. 


ONT 
„ FThe air is purify'd by deſtroying the cauſe of corruption therein ; 
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Nar, His. yet ſtrangers, upon their firft arrival, were uſually feveriſh, for many 
A weeks ; eſpecially if a ſharp continued wind blew from the eaſt. 
 AnExjerii Including a few ſmall ants in a receiver, we found them very brit; 
ment, and lively ; but, upon drawing away the air from them, they preſent}; 
loſt their motion; but ſoon recover'd it upon re-admitting the air: 
when exhauſting the receiver again, the inſects lay, ſome upon thei 
backs as dead; and thus we ſuffer'd them to remain for five or fix 
hours; then letting the air into them, they continued in the ſame fiat: 
for above twenty minutes; but at length recovering, they ran nimbly 

about the glaſs, tho? it was now late in the night. 

The manner of fiſhing for mother of pearl; from the Relatione del 
Provincia di Malavar. The barks intended for the fiſhery being 
«© equipp'd, repair to the iſland of Ceylon, along the coaſts whereof, ſo 
twenty miles in length, at the diſtance of two or three from land, 
and the depth of 6, 8, or 10 fathom, are found immenſe quantitix 
of mother of pearl. The barks ſetting out in the morning with 
land wind, caſt anchor at their arrival; and the divers, where 
© each bark carries fifteen or twenty, begin to diſpoſe themſelves fo 
& the work. In order to this, each ties a rope about his middle, on 
«© end whereof is held by a perſon left in the bark; and with anothe 
<< rope he ties a ſtone to his leg; care whereof is likewiſe taken by 
* perſon in the bark. Laſtly, he girds a leathern budget before hin 
< and putting gloves on his hands, he precipitates himſelf into th 
« ſea ; the others all the time giving him rope enough. Thus, b; 
© the weight of the ſtone, he is ſunk readily to the bottom; wher 
“ untying the ſtone, he is at his liberty, and the ſtone is drawn u 
again. Thediver now begins with great care to rake up the mothe 
«© of pearl he meets withal, putting them up in his bag; and when 
<< ever he perceives himſelf begin to want breath, pulls the rope thi 
„ girds his middle, upon which he is inſtantly drawn out; when, di: 
charging himſelf of his fiſh, he ties the ſtone again to his leg, arc 
<< dives again as before. The work is very toilſome, and even danger 
<< ous; the great depth of the ſea at which the mother of pearl i 
„found, frequently occaſioning them to be ſuffocated.”” 

Tis a conſtant obſervation, that if any foreigners lie all night « 
ſhore at Johanna, they ſeldom eſcape being ſick there, or ſoon after the 
depart ; the diſtemper uſually proving putrid and mortal in two or thre 
days; whilſt thoſe who remain all day long on the ſhare, provided tle 
every night lie on board their ſhip, diſtant above a mile from the land 
commonly remain healthy. This iſland abounds with the greateſt varict 
of vegetables imaginable 3 and *tis here exceſſive hot in the day time 
but cold after ſun-ſet : whence, poſſibly, many volatile "ib of tho: 
plants are gradually raiſed by day, and ſuddenly condenſed by, night: 
and at that time taint the maſs of blood, being inſpired with the al 
The inhabnants themſelves are very ſubject to fevers, for which tht) 
ſcarify their breaſt and abdomen in ſeveral places; tho' few 1 F 

* | Unle 
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N leſs they break out in blotches on ſeveral parts of the body, There Nar, Hrsr, 

if; WMands a hill here of a remarkable height 3 the top whertof is almoſt 

th 3 nſtantly cover'd with thick fogs or clouds, which riſe higher, or ſink 

* 1 on lower, as the weather alterers. | FT" 

_ VU pon the coaſt oſ Coromandel, and the moſt maritime parts of the 

fix W/- Indies, there are, not withſtanding the heat of the climate, annual 

at gs ſo thick, as to occaſion thoſe of other nations, Which reſide there, 

bl kd the more tender part of the natives, to keep their houſes cloſe 'ſhitt 
Andi at Balaſſore, in the bay of Bengale, and ſeveral other parts6f that 

1, Wuntry, fo great a corruption of the air is occaſion*d by the rains which 

ing WW! there, that the ſcent of it is very offenſive to the inhabitants. 

fo Wis, 1 preſume, .chiefly happens from the great number of frogs, and 

nd, err reptiles chat ate there left after an inundation, to dry and putrefy 

u che violent heat of the fun. At theſe times alſo a violent fickneſs, 

th | chiefly feveriſh, proves very fatal to the natives. | 

hen the Ei#l;þ ſhips return from the Eaſt- Indies, they uſually carry 


* Sir ſick on ſhore at St. Helens, where they commonly recover in a few 
Ont ; which in all probability is owing to a change of the air, not diet 
\the The ſame provifions may be had by the diſeafed in the ſhips. 


by: 4% The fhorteſt paſſage from Myful to * is thro* Meſopotamia ; 
hin r chere lies no village in the road; and, befides, the wind Samie! 
: [the ws all ſummer long, from Mofal to Surat ; for which reaſon tra- 
„ b ters are obliged to go by water on the Tigre. The word Samiel, 
her e nifies a poiſonous wind; which, perhaps, is the burning wind men- 
nu i oned by Jab. Whoever breathes herein dies upon the ſpot ; tho? 
oth! me have firſt been heard to fay they burnt internally. The body, 
hes On after it's dead, becomes black all over, and the fleſh eaſily ſe- 
thy parable from the bones.” Theveher. | | | 3 
„ Pecöor Collins relates, that in Muſcovy the horſes are very fubject to 
| ax ticular diſtemper ; from which the natives ufüally preferve' them 
nor. iEcping goats in their ſtables ; and this method the doctor himſelf 
arl eltel to take with his own horſes. 
2 ie Engliſh conſul at Smyrna informed me, that the plague chere, tho? 
ht « res not 16 confiderablyas at Apo, towards the beginning of uh, 
r the dhe weather is ex eve hot, yet becomes leſs mortal and in- 
hn ous at that time; che caufe of which'phenionitfion may, perhaps, 
a thy et che Peſtilential effluyia, floating in che air, duringy che former 
e ef cke furniner, muſt be of a particitlar magfitude, to exert their 
ariei re; ſo that the weather growing vehemently Hot, th oe Prtichs 
rim, cz dillpared, leſſen'd im their bulk, ard fender d lefg idgivus. 
" thok the wieck of a candle juſt extinguiſh'd;/ proves very offenſive to 
\ight: Poſtrils, while the parts of the ſmoke it emits are groſs; but if 
he al imoke be lighted, or rarified into flame, it ſends out particles of a 
h che: different nature, and of an inoffenſive ſcent, It may be further ſaid, 
cove, the heat of the ſun, at times, acting powerfully, penetrates deeper 


Wo che carth, and agitates the lower parts thereof; openitgitsobſtrud.. 
ZE ed 
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74 Memoirs for a general Hi ſtory 
Nor. His r. ed paſſages, and raiſing into the air various corpuſcles, to attenuate ang 
divide che peſtilential ones; or elſe; by mixing therewith, form ney 
concretions of a different bulk, texture, figure, or motion; and thus 
render the diſeaſes they produce leſs malignant, or of a different nature 
from the former. If the plague ſuffers this alteration only at Smyrna and 
Aleppo, it may be owing to the diſpoſition of the ſoil in thoſe places ty 
emit peſtilential particles of a determined nature, by a particular degre 
of heat, and diſſipable by a greater, and thence to afford peculiar exha. 
lations able to correct the former; as *tis annually obſerved at Gran 
Cairo, that the plague, during the heat of ſummer, ceaſes to be mortal, 
and grows much leſs contagious, when the Nile begins tooverflow. Thi 
ſeems occaſion'd by nitrous, or other exhalations, plentifully afford 
from the arrival of freſh water; and not from the. coolneſs it occaſions, 
ſince the plague will rage in much colder weather than can happen i 
Egypt during the month of Fuly. 

The air being fluid, as well as water, and impregnated. with falts d 
different kinds, tis not improbable, that what happens in water, impreg 
nated with ſuch ſalts, may alſo.happen in the air. Two proper quan 
tities of different ſalts being diſſolved in hot water, they floated undi 
ſtinguiſhably therein, and retain'd a capacity to act in conjunction upor 
ſeveral occafions; yet when the liquor became cold, the ſaline particlz 
of one kind being no longer agitated by a due degree of heat, ſhot int 
cryſtals; and loſing their fluidity and motion, viſibly ſeparated them. 
ſelves from the other, which. ſtill continued fluid in the liquor, and capabi 
only of acting ſeparately. Hence it ſeems probable, that coldneſs an 
hear may, for a time, greatly alter the qualities of the air, with regard 
the bodies and health of mankind. The cleareſt inſtance I have ſeen d 

| this obſervation, was afforded me by the following experiment. 
Experiments. .,, Having diſſolved equal quantities of alum and nitre in the ſame pu 
cel of fair water, we firſt evaporated a conſiderable part of the liquo; 
4 and then expoſed the remainder to the cold in an earthen. veſſel; b 
| which means the alum firſt coagulated at the bottom and ſides theres, 
| in · a multitude of eight · ſided figures, whilſt no cryſtals of the nitre ap 
| peared, Upon further evaporating. the liquor, and removing it fro: 
the fire, we gain'd more, grains of alum, but yet no nitre; we, ther: 
fore, evaporated more of the water, till, at length, the nitre plent 


fully ſhot. into its, proper cryſtalss . 

A mouſe lived for ten minutes, with only a fourth of the natun 
quantity of the air, and three afterwards. . ._ Torn 
| The effe of An eminent virtuoſo, informed me, that in the country of Campen, |: 
| rain; and a ſaw ſeveral ſhallow. pits dug for peat, till they came to a kind of quick 


prognoſtic _ 
thereof. 


—— ———ͤ 4th ot OW edges; 


Dr. Halley tells us, tis found by expe-{ for farther reſpiration in little more than: 
ziment, that a gallon of air, included in a] minute. Philoſophical Tran ſactions, No. 355 
blade er, and reciprocally inſpired and ex- p. 492. . 1 

pired by means of a pipe, will become unfit 4x7 


1 


of the Air. 78. 


a., whereon the rain having faln for ſome years, had form' d a kind of Nav, Hier. 


p hy, from whence good iron was, by skill, attainable. The ſame perſon & WOW 
Us Hrred me, he had frequently diſtilled the. water. of Campen, in fine new 

re Fades, and that notwithſtanding its rectification, it always left a con- 

d Frable quantity of ſtony matter at the bottom. 

ty + Mill:fow, a mountain in Bobeinia, prognoſticates the weather. I 

r once beheld this whole mountain coyered with yery thick clouds, 

a. whilſt the other mountains, which ſtood around it, ſhew'd no ſigns 

T7 of any, and the ſun alſo ſhone very bright; the inhabitants, how- 

al, ever, upon this prepared for foul weather, and adviſed me to do the 

his Wlike; when in the ſpace of a quarter of an hour, the sky grew.claue.. 


id y. the ſun withdrew his rays, and a prodigious ſhower*enfue At 
Another time, I found all the mountains about Milleſſow reck wich va- 


durs, while Milleſſow it ſelf was not affected; when the inhabitants 

id, they apprehended no miſchief from hence, for that Mill:ow 
fo) 
ep; fell, in the month of May, a ſhower of Large has?. 
1an il, the ſmalleſt ſtones whereof were as big as pigeons eggs. The 
adi Norm falling upon the citadel, and the whole town, broke all the 
por Vf Windows that faced the wind, laid open the tops of the houſes, tore 
iche the trees, ſpoiled the corn, and killed all the hares and par- 
inn ages. Some of theſe hail-ſtones weigh'd a quarter of a pound, 
jem- * e largeſt ſort of all 
able In the middle of ſome of them was a brown ſub- 
9 nce, which put into the fire made a loud noiſe therein: others 
rd re tranſparent, and immediately melted like lead, when laid before 
en d 


l N In that year the duke of 7ork laſt return'd from Scotland to London, 4 
* <a the upper part of Galloway in Scotland, there rain'd ſuch a ſhower #6. 2 
— Dl ſmall fiſhes, exactly reſembling herrings in their colour, taſt, and 


uo. 

1 9 » that they cover'd two acres of land belonging to Sir Robert 

uM ray of ry ay This I confirm'd to his royal highneſs, as ha- 

* y Mug my ſelf ſeen ſome of the fiſhes. His highneſs ingeniouſly ac- 

£y © cqunted for the phenomenon, by ſuppoſing the whole number raiſed 

_ = mth the water by a whirlwind, and carried into the air; from whence 
ey afterwards fell by their own weight to the ground.“ 
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E SIDES heat, cold, dryneſs, moiſture, gravity, elaſticity 
the power of refracting the rays. of light, &c. I have oft: 
JF ſuſpected there may be ſome more latent qualities in the air, di 
ferent from theſe, and principally ariſing from the ſubſtantial parts or is 
gredientswhereof it conſiſts. For our atmoſphere isa confuſed aggregates 
effluvia from ſuch different bodies, that tho* they all agree in conſtituting, 
by their minuteneſs and: various motions,. one great maſs of fluid matte; 

yet, perhaps, there is not a more heterogeneous body in the world, 
Subterrane- *T is highly probable, that beſides thoſe vapours and exhaJation 
ous effiwvia in which, by the heat of the ſun, are elevated into the air, and ther 
the air. afford matter for ſome meteors, as clouds, rain, parhelions, and rair 
bows ; there are, ſometimes, at leaſt, and in ſome places, plenty o 
effluvia emitted from the ſubterraneal parts of the terreſtrial globe. 
and *tis no leſs probable, that in the ſubterraneal regions there may h 
many bodies, ſome fluid, and ſome conſiſtent, which, tho' of an opt 
rative nature, and likely, upon occaſion, to emit ſteams, ſeldom 0 
never, appear upon the ſurface of the earth; ſo that ſeveral of thi 
have not ſo much as names aſſign'd them even by mineraliſts. No 
among this multitude and variety of bodies that lie buried out 0 
fight, who knows but there may be many of a nature very differ 


from thoſe we are hitherto acquainted with; and that as ſeven 
wat 
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Hidden Qualities, &c. 


Fer'd till of late; ſo there may be other ſubterraneous bodies, endued 
n conſiderable powers, which, to us, remain unknown; and would, 
nown, be found different from thoſe of the foſſils wherewith we 
hitherto acquainted? : 8 ; 
FFarther, the ſun and planets may have influences here below, di- 


e very ſmall knowledge we have of the ſtructure and conſtitution of 
Wes ſo vaſtly romote from us, and our great ignorance of the na- 


e of *; and may, conſequently, operate after a very different 


erat ſome times, and in ſome places, the air may derive multitudes of 
eious particles from its own operations; acting as a fluid ſubſtance 
ſed to it. For tho', by reaſon of its great thinneſs, and of its 


We a conſuming power on many bodies ; eſpecially ſuch as are pecu- 


a ſurprizing length. © The comet, „ ſun, the fixed ſtars, and the tails of co- 


ſphere, it muſt have ſuffered ſome re- terreſtrial - ſubſtances. But as: tlie ſun's 


| of him. In its aphelion, alfo, where „ will be gradual accelerated: and, in- 


motion is exceeding ſlow, it may, ſome- . deed, Dr. Halliy, from comparing the 
be retarded by the attraction of Bakybnifh obſervations of ectipſes, . with . 


Per comets, and aſterwards fall ' into - thole of Albategnius, and the moderns, 


fun. Thus alſo the fixed ſtars, which . was the firſt, that I know of, who ob- 
gadually ſpend themſelves in light and << ſerved the mean motion of the moon, 
pour, may be recruited. by comets compared with the diurnal motion of the 


* | 
*. 


ing into them!; and being thus light - earth, to accelerate „ Neavtors. 
up again, and. having new aliment Princip, p. 480, 48 i * 


1 ; 2. 6 larly- 


Hof the particular bodies that may be preſum'd to be contain'd in 
ſc globes, which, in many things, appear of Kin to this we in- 
t, leaves room to conjecture, that many of thoſe bodies, and their 
may be of a nature quite different from thoſe we here take 


the vaſt number and variety of. bodies, which are immediately 


„in its. uſual ſtate, deſtitute both of taſt and ſmell, it ſeems: 
ly unfit to be a menſtruum; yet it may have a diſſolving, or at 


. Jac Newton, after his uſual man- ., afforded chem, may paſs for new flars. 
has on a ſolid foundation carried this But the vapours, which ariſe from the. 


he, which appeared in the year 1680. meta, may, by their gravity, fall into the 
not, in its perihelion, diſtant from: ©* atmoſpheres of the planets ; and there be 
ſun's body ſo much as a fixth part of « condenſed and turned into water and moiſt - 
diameter; and conſequently, by rea- ſpirits, and thence gradually, by a ſlow. - 
of its vaſt velocity at ſo near an ap- heat, into ſalts, ſulphurs, tinctures, mud, 

dach, and the denſity of the ſun's at- . clay, marl, ſand, ſtones, coral, and other 


ance and retardation, by means where- body deereaſes, the mean motions of the 
Wa 'twas drawn nearer to the ſun; ſo that . planets about; the ſun will, by degrees, be 
rroaching ſtill nearer in every revolu- “ retarded; and as the earth increaſes;. the 

.. it muſt, at length, fall into the bo- * mean motion of the moon about the earth, 


77 


6 ful and liar operations of the load-ſtone, tho a mineral, Nat. Hisr. 
1 7 * ago n among philoſophers and phyſicians, were not diſ- CLF Nyg 


Celeſtial 


er from their heat and light. And the ſubtile effluvia, even of effuvia in the- 
Wc bodies, may reach our air, and mix with thoſe of our globe in ¼. 
r great oa e celeſtial and terreſtrial ſteams, the atmoſphere. 


and peculiar manner. And tho? the chief of the heterogeneous efluvia, FAuvia gun: 
that endure the air with ſecret qualities, may, probably, proceed e operarios + 
beneath the ſurface of the earth, and from the celeſtial bodies; of the air. 


Nax. Hist. larly diſpoſed to admit its operations. For the air has a great ad. 
V vantage, by the vaſt quantity of it that may come to work, in pro. 


Hidden Wales 


portion to the bodies expoſed thereto. And in ſeveral cafes, the quan. 
tity of a menſtruum may much more-confiderably ſupply its want of 
ſtrength, than chymiſts ſeem commonly aware of. There are liquor 
too, which, tho' they paſs for inſipid, are not quite deſtitute of cor. 
puſcles fit to act as a ſolvent; eſpecially if they have time enough ty 
make, with the other parts of the fluid, ſuch numerous and variou; 
motions as muſt bring now ſome of them, and then others, to hit a. 
gainſt the body expoſed to them. Thus we find a ruſt on copper, 
that has been long expoſed to the air; whoſe ſaline particles, in time, 
gradually faſten themſelves, in ſuch numbers, to the ſurface of the 
metal, as to corrode it, and produce a ſubſtance of the colour of ver. 
digreaſe ; which is a factitious body, made of the ſame metal, coryo. 
ded by the ſharp corpuſcles of vinegar, or of the huſks of grape 
And by the power which mercury has to diſſolve gold and ſilver, i 1 
appears not always neceſſary, that a fluid ſolvent ſhould affect the tal 
And as to thoſe bodies on which the aerial menſtruum can operate, it; 
immenſe quantity may bring this advantage, that tho' even the ſtrong. 
eſt menſtrua, if they bear no great proportion, in bulk, to the bodiz 
they are to work on, are eaſily glutted, and being unable to take uy 
any more, leave the reſt of the body undiſſolved; this bears ſo vaſt: 
proportion to the bodies expoſed to it, that when one portion of it has 
impregnated it ſelf as much as *tis able, there may ſtill come freſh to 
operate farther on the remaining part of the body. 

But beſides, the ſaline and ſulphureous particles, that, atleaſt, in ſome 
places, may impregnate the air, and give it the greater affinity to 
proper chymical menſtrua, it may, merely as a fluid body, conſiſting 
of corpuſcles of different ſizes, and ſolidities reſtleſiy and variouſ} 
mov'd, be, upon account hereof, ſtill diſſolving, or preying upon th: 
particles of the bodies ſubmitted to its action For many of the 
aerial corpuſcles hitting or rubbing every minute againſt thoſe par- 
ticles of bodies that chance to lie in their way, may well, by thei 
numerous occurſions and attritions, ſtrike off and carry along with 
them now ſome, and then others of their particles; as it happens i 
water, which, tho' very ſoft and fluid, wears out ſuch hard and ſolii 
bodies as ſtones themſelves, if it often meet them in its paſſage. Thc 
aerial corpuſcles, indeed, are very minute, and the bodies expoſed t 
them often large, and ſeemingly ſolid ; but *tis not upon the who: 
body at once, that they endeavour to work, only on the ſuperficii 
particles, which may often be more minute than thoſe corpuſcls. 
Thus a lump of loaf-ſugar, or Sal gemmæ, being caſt into common wa- 
ter, tho? this liquor be inſipid, and the motions of its corpuſcles ve 
languid, yet theſe corpuſcles are able to looſen and carry off the ſi- 
perficial particles of the ſugar or ſalt that chance to lie in their way 
and freſh corpuſcles of water till ſucceeding, to work upon the r. 

eh je cn 2 maining 


( 


in the Air. 


* | ining particles of the body that ſtand in their way, the whole Jump Nar. Hier. 
&-:adually diſſolv'd, and ceaſes to appear to the eye diſtin from tge 


"HqQuor. 


And *tis not impoſſible that ſome bodies may receive a dif- 
tion to volatility 3 and conſequently, to paſs into the air by the 


: 


Jon either of the ſun-beams, or of ſome ſubſtance that once iſſued 


of the ſun, and reached to our air. For there may be certain 


4 * dies, generally in the form of liquors, which, tho they paſs off from 


e peculiarly diſpos'd ſubſtances, will, during their ſtay or contact, 


uce in them a great and ſtrange aptneſs to be volatilized; at leaſt, 


agreeable to experience, that either upon the accounts. abovemen- 
Med, or of ſome others, thoſe parts of the atmoſphere, which, in 


liter ſenſe, may be called the air, are in ſome places-fo intermixed 


particles of different kinds, that among ſo great a number of va- 
ſorts of them, *tis very likely there ſhould be ſome kinds of an 
mmon and an unobſerv'd nature; as might ſeem probable by the 
ing of odorous bodies, and eſpecially camphire; and becauſe ſome 
bodies actually cold, when their ſuperficial parts are newly taken 
emit, tho? inviſibly, ſuch large ſteams into the air, as continually 
to. grow manifeſtly lighter upon the balance. 


e appearance or growth of ſome ſalts, in certain bodies which 
them not at all; or nothing near in ſuch plenty, or ſo ſoon, un- 
Mey be expos'd to the air. 

pecting a ſolid marcaſite, hard as ſtone; to be fit to make an in- 
for my purpoſe, I caus'd it to be broken, that the internal and 
mo ſnining parts might be expos'd to the air; but tho“ this were done 


room where a good fire was uſually kept, ſo that the marcaſite was 
only ſheltered from the rain, but kept in a dry air; yet after a 


A 


hile, I diſcover'd, upon the glittering parts, an effloreſcence of a vi- 

ic nature. And afterwards. meeting with a ponderous, and dark 
ed mineral, which at the firſt breaking diſcover'd to the eye no 
appearance of any falt, nor ſo much as any ſhining marcaſitical par- 
cles; we found, nevertheleſs, that a large quantity of theſe hard and 

bodies being Kept expoſed to the air, even in a room that pre- 
a them from the rain, tho', probably, they had lain many ages 
on the hill wherein they were nd yet in a few-/months, by 


r* * 
. 


oeration of the air upon them, they. were in great part crumbled 


powder, exceeding rich in copperas. Nay, having laid up 
of theſe ſtones in a room where I. conſtantly kept a fire, and in 
rawer of a cabinet, which I. did not often take out to give them 
air. moſt of them were covered with a large effloreſcence; which, 
conſpicueus colour, between blue and green, by its taſt and fitneſs- 
aue in a trice an inky mixture, with an infuſion of- galls, ſuffi- 
manifeſted it ſelf to be vitriol; the growth whereof, by the 
Pof the contact of the air, is the mare conſiderable, becauſe it is 
mere acid ſalt, but abounds in ſul phureous and combuſtible parts, 


Ke firſt phenomenon I ſhall propoſe, to ſtrengthen theſe ſuſpicions, Be» ood 
A of fats in b 
dies expoſed to: 


80 Hidden Nualities 
Na r. Hisr. which T have ſeveral times actually ſeparated, or obtain'd from com. 
mon vitriol, without the addition of any combuſtible body; and ſome 

times without any addition at all. It was alſo uncommon, that on 
blackiſh minerals required no longer time, nor any rain, to make they 
afford their vitriolic effloreſcencies; for I kept many of thoſe mat. 
caſites, both glittering ones and others, of which they make gre 
quantities of vitriol at Deptford, without perceiving in them a chang: 
* came any thing near to what I have mentioned. And I hy 
obſerved thoſe whoſe trade it is to make vitriol, are often oblig'd g 
let their vitriol-ſtones, as they call them, lie for half a year, ng, 
ſometimes two years, expoſed not only to the open air, but to t 
rain and fun, before they can obtain from them their vitriol 


That alſo the earth, or ore of alum, robb'd of its falt, will, in trag 

of time, recover it, by being expoſed to the air, we are aſſured by th 
experienced Agricola. I have likewiſe obſerved, that ſome kind of lin 
in old walls and moiſt places, has, in time, gain'd a large effloreſcenc: 
very much of a nitrous nature; as I was convinced, by having obtain' 
falt-petre from it, upon barely diffolving it in common water, ar 
evaporating the filtred ſolution : and alſo in calcined vitriol, who 
faline parts have been driven away by the violence of the fire, particl: 
of freſh ſalt may be found, after it has lain a competent time in th 
air. 

But thoꝰ theſe and the like obſervations have generally paſs'd, with 
out being calld in queſtion ; yet it ſeems to me ſomewhat doubth, 
whether the ſalts that appear in the forementioned caſes, are rei) 
produced by the operation of the air working as an agent, or all 
concurring as an ingredient ; or whether theſe ſaline ſubſtances proce 
not from ſome internal thing, analagous to a ſeminal principle, cu 
ſing in them a kind of maturation of ſome parts; which being on 
Tipen'd, and perhaps aſſiſted by the moiſture of the air, diſcl 
themſelves in the form of ſaline concretions 3 as in the feculent « 
tartarous part of wines, there will, in tract of time, be generated « 
produced, numerous corpuſcles of a ſaline nature, that give the ac 
taſt we find in tartar, eſpecially in that of Rheniſb wine. It may alſo 
ſuſpected, that the ſalts Wund in marcaſites, in nitrous and alumino: 
tarths, Sc. are made by the ſaline particles of the like nature; th 
among multitudes of other kinds ſwim in the air, and are attract 
by the ſimilar particles yet remaining in the terteſtrial bodies, Wii 
are, as it were, the wombs of ſuch minerals; as ſpirit of nitre will wi 
fixed nitre, and ſome other alkalies, compoſe falt-perre ; or elſe, ti: 
ſuch aerial ſalts, aſſiſted by the moiſture of the air, ſoften, open, an 
almoſt corrode, or diffolve- the more terreſtrial ſubſtance of the! 
wombs, and thereby follicit and extricate the latent ſaline particles; a 
by their union with them, compoſe: thoſe reſulting bodies that * 
ſemble vitriol, alum, Cc. However, if a convenient quantity of _ 
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. e the like ſubſtance, or a portion of the ſame matter that was 
3 E it may help to remove our ſcruples z For if the body that 
kept cloſe, have either gain'd ſalt at all, or very much leſs in 
portion to its bulk, chan that which was kept expoſed, we may 
Ince learn, what is to be aſcribed to the air in the production of 
e, or other ſaline concretions. And having obſerved none of theſe 
ies, that would ſo ſoon, and ſo manifeſtly even to the eye, diſcloſe 
line ſubſtance, as the blackiſh vitriol-ore” before mentioned 3 I 
Need this a very fit ſubject, wherewith to try what maturation, or 
Wc, the air being ſecluded, wou'd do in this caſe. Accordingly, 


sg taken ſome fragments of it, which we carefully freed from the 


rng vitriolic effloreſcence, we put of different ſizes of them into 
cCorveniently ſhap'd glaſſes, which being hermetically ſealed, were 
r' to be kept in fit places; by which means twas expected, that 
without opening the glaſſes, we ſhould be able eaſily to ſee, by 
changed colour of the ſuperficial parts, whether any vitriolic 
ccence was produced; but thro? the negligence, or miſtake, of 
cholt to whom the care was recommended, the experiment was never 
t to an iſſue. Tho? after ſome time I perceiv'd, that notwith- 


ee che glaſs had been fo cloſely ſtopp'd, there plainly appeared 


e outſide of the maſs, ſome grains of an effloreſcence ; whoſe 
r. between blue and green, argued it to be of a vitriolic nature. 
But : Ithough, till the ſucceſs of ſome ſuch trial be known, I dare not 
ently pronounce about the production or regeneration of ſalts, in 
chat have been robb'd of them, and aſcribe it wholly to the air; 
| 50 hen I conſider the ſeveral great effects of the air upon ſeveral 
ths bodies, I think it not raſh to conjecture, in the mean time, that 
perations of the air may have a conſiderable ſhare in theſe phe- 
Ma,; and fo, that there may be latent qualities in the air; theſe 
9 Mies being underſtood in concreto, together with the ſubſtances, or 
real effluvia, wherein they reſide. And of ſuch aerial qualities, 
0 in this ſenſe, I ſhall now proceed to mention ſome other inſtances. 


be difficulty we find in keeping flame and fire alive, tho? but for 


War, aſtral, or other foreign nature; on account whereof the air is 
eſſary to the ſubſtance of flame. And this neceſſity I have found 

> more conſiderable, and Jeſs dependent upon the manifeſt attributes 
ear, than is uſually obſerv'd; for by trials purpoſely made, it has 
4 PE ar'd, that a ſmall flame of a lamp, tho? fed perhaps with a ſubtile, 
chun oil, wou'd in a large glaſs-receiver expire for want of air, in a far 
eime than one wou'd believe. And it will not much leflen the 

ulty to alledge, that either the groſs tuliginous ſmoke in a cloſe 


| 5 | ſtifled the flame, or that the preſſure of the air is requiſite- to 
impel 
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2 other proper ſubſtance, be kept in a cloſe veſſel, whereto the Nar. His. 
pet 2 js as long a time as has been obſerv'd ſufficient to . 


A vital ſub- 


ie time, without air, renders it ſuſpicious, that there may be dif- fence in the 
ad chro' the reſt of the atmoſphere, ſome odd ſubſtance, either of“ 


= 
ye 
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Naz. Hiar. impel up the aliment into the wieck; for to obviate theſe objection 
have, in a large receiver, employed a very ſmall wieck, with ſug 
rectified ſpirit of wine, as wou d in the free air burn totally away; 5. 
when a very ſmall lamp, furniſhed with ſuch a very ſlender wieck, : 
made to burn, and filled with this liquor, was put lighted into a lar 
receiver, that litkle flame, tho? it emitted no viſible ſmoke at all, way; 
uſually expire within about one minute, and often in leſs; and this thy 
the wieck was not ſo much as ſing'd by the flame: nor indeed i; 
wieck neceſſary for the experiment, ſince highly rectified ſpirit of wi, 
will, in the free air, flame away without it. And it feems ſurprizing 
what that ſhould be in the air, which enabling it to keep flan; 
alive, does yet, by being conſum'd or deprav*d, ſo ſuddenly render t 
air unfit to preſerve flame. It alſo ſeems by the ſudden waſting | 
ſpoiling of this fine ſubſtance, whatever it be, that the bulk of it is h: 
very {mall in proportion to the air it impregnates with its vertne 
for after the extinction of the flame, the air in the receiver was n 
viſibly alter'd ; and, for ought I could perceive by ſeveral ways ; 
judging, the air retained either all, or at leaſt the far greateſt part; 
its elaſticity z which I take to be its moſt genuine and diſtinguiſhi, 
property. And this undeſtroy*d ſpringynefs of the air, with the n: 
ceſſity of freſh air to the life of hot animals, ſuggeſts a great ſuſpici 
of ſome vital ſubſtance, if I may fo call it, diffuſed thro? the air; wh: 
ther it be a volatile nitre, or rather, ſome anonymous ſubſtance, ſid: 
real or ſubterraneal ; tho' not improbably of kin to that which ſeen 
ſo neceſſary to the maintenance of the other flames. 0 

By keeping putrefied bodies in glaſſes hermetically ſeaPd, and then 
by fecured from the contact of the external air, I have not been at} 
to produce any inſect, or other living creature; tho? ſometimes I har 

kept animal ſubſtances, and even blood, fo included for many month 
and one or two of them for a longer time; and tho* theſe ſubſtan: 
had a manifeſt change made in their conſiſtence, whilſt they remain! 
ſeal'd up. I ſhall here add another obſervation, that I met with in 
little diſſertation, de admirandis Hungariæ aquis, written by an Hungari 
nobleman ; where ſpeaking of the native ſalt which abounds in th: 
regions, he ſays that in the chief mine of Tranhlvania, called I 
« fienſis, there was, a few years before he wrote, a great oak, like 
huge beam, dug out of the middle of the ſalt; but tho? it was! "al 
hard, that it could not eaſily be wrought upon by iron tools, | Þ# 
being expos'd to the air out of the mine, it became ſo rotten, ti 
in four days it was eaſily to be crumbled between the fingers.” A 
of that corruptive, or diſſolutive power of the air near thoſe mins g 
the ſame author mentions other inſtances. = 
Seminal cor- Having found an antimonial preparation to prove emetic, in a d | 
puſcles in the here I did not at all expect it; I enquired of ſome phyſicians * 1 
ds chymiſts of my acquaintance, whether they had not taken notice, tl: 
Antimonium diaphoreticum wou'd become vomitive, if *twere not 2 

. 0 


\ 


fician aflured me, it wou'd'; as Nar. Hrsr. 


n the air? And more than Gt P find alſo, chat the experienced WWW 


had by particular trials. ene 
2 A. Ga againſt letting the air come at theſe antimonial 
eines; leſt it ſhould render them, as he ſays it will in tract of time, 
oy emetic, but diſpos'd to produce heart- burnings. faintings, and 
8 bad ſymptoms. And I learnt from a very ingenious P hyſician, 
having carefully prepared Antimonium diaphoreticum, he gave many 


r of it whilſt it was freſh, and kept ſtopt in a glaſs, without find- 
What in any patient it procured one vomit; but having kept a par- 

unn e che fame remedy for a conſiderable time, in a glaſs, only cover'd 

5 - ly with a paper; the medicine, vitiated by the air, prov'd ſtrongly 

_ ai to thoſe, who neither by conſtitution, nor foulneſs of ſtomach, or 

is other diſcernable account, were more than others that had taken 

8 0 ppos'd to vomit. By which obſervations, and what I before re- 

__ d of ſalt-petre obtainable from lime, it ſhould ſeem, as if ei- 

r nere were in the air a ſubſtance Wo 56 to be aſſimilated by all 

A W of bodies; or that the air is ſo vaſt and rich a magazine of in- 

ys 0 ble ſeminal corpuſcles, and other analogous particles, that al- 

ate ny body long expos'd thereto, may there meet with particles of 

* it ſelf, and fic to repair its injuries and loſſes, and reſtore it to 

„ it ral ſtate. 

Pier tr Rochefort, in the account he gives of the fruit of the tree Funipa, 4 lixivieus 
| wit ice whereof is employ'd by the Indians to black-their ſkins, that Phe in the 
SE Pay look the more terrible to their enemies, obſerves, that tho? the 

leen rr tincture of this fruit cannot be waſh'd out with ſoap ; yetwith- 

ee or ten days it will vaniſh of it ſelf : which wou'd make one 

ther t, that there may be in the air ſome ſecret, powerful ſubſtance, 

n i i enders it a menſtruum of more efficacy than ſoap it felf, to take 

II ay tains. I have ſeen this fruit, but not whilſt it was Juicy enough 

ons of ave a trial made with it, which I ſhould have been glad of, becauſe 
ſtanc t chor does not clearly expreſs, whether this diſappearing of the 
ma”. rinee happens indifferently to the bodies it chances to ſtain, or is 
h n only29bſerved on the ſkins of men: for as in the former caſe 'twill 
alu afford an inſtance pertinent to our preſent purpoſe; ſo in the latter, I 
in Ut eh ſuſpect, that the vaniſhing of the tincture may be due, not ſo 
ed ) co the operation of air upon it, as to the ſweat and exhalations 
Ik oWuman body; which abounding with volatile ſalt, may either de- 

Wa" ey or carry off with them, the colour'd patticles they meet with in 
ls, ' paſſage. curtis 4 * B men e OM 
N, oe ſometimes, with wonder, obſerv'd the excellency of the better A porver in 
* I Damaſco ſteel, in compariſon of ordinary ſteel, And there is e air 10 
mus Se denomenon, which, tho' I am not ſure it belongs to the latent PI 
„s of the air, yet becauſe it very well may, I will here relate it. | 
in a 0 e enquired of an eminent and experienced artificer, whom I em loy 
ans mine difficult experiments, about the properties of Damaſco ſteel 3 
ce, U Meneſt, ſober man, averr'd to me, that when he made inſtruments | 
ot 5 1 M 2 : of 
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Nax. Hin. of it, and gave them the true temper, which is fomewhat different 
fem that of other ſteel, he generally obſerved, that, tho* when r. 

zors, Sc. made of it, were newly forg*d, they would be, ſometime, 
worſe than thoſe of other ſteel; yet when they had been kept for 
year, or two, or three in the air, tho', nothing elſe was done to im. 
Prone them, they would much ſurpaſs other inſtruments of the ſan; 

ind, and what themſelves were before; ſo that ſome of them hay 
been laid aſide, at firſt, as no ways anſwering the great expectatio 
conceiv'd of them, which, after two or three years, they were found 
exceed, And I have ſeveral times made a ſubſtance, that conſiſts Chiefy 
of a metalline body, and is of a texture fo cloſe as to lie for may 
hours undiſſolved in a corroſive menſtruum ; yet this ſubſtance, thy 
was fixed enough to endure. melting by the fire, without loſing i: 
colour, would, when I had purpoſely expoſed it to the air, be i 
_ in a very ſhort time, and have its ſuperficial parts turn'd almoſ 
black. 

Changes of And this brings to mind the very pretty obſervation, newly mad 
_—_ 5e, in Lay by an ingenious man, who took notice, that, if after ti 
e opening of a vein, the blood be kept till it be concreted, and have ei 

; cluded the ſuperficial ſerum, tho* the lower part be uſually of a dai 

and blackiſh colour, in compariſon of the ſuperficial parts, and then 
fore be counted far more feculent ; yet if the lump or clot of blo 
be broken, and the internal and dark colour'd parts of it expoſed t 
the air, it will, after a time, be ſo wrought on thereby, that the nc 
ſuperficial part will appear as florid as the upper part ſeemed be 
fore. And this obſervation I found to hold in the blood of ſom 
beaſts, whereon I tried it; but I have found it to ſucceed in mu 
fewer minutes than the 1:aliax experiment, on human blood, ma 
me. expect. | | | 

A power in On the other ſide, I have often prepared a ſubſtance, wherein ti 
the air, both effect appears quite contrary to this. For tho? the factitious concret 
| oY Hiferving whilſt — to the fire, or very carefully preſerv'd from the air, 
lang the ſame Of a red colour, almoſt: like the common opake bloodſtone of f 
body, ſhops, yet if I broke it, and left the lumps in the air, it would, 

a ſhort time, perhaps, in leſs than a quarter of an hour, have its i 
perficial parts turned of a very dark. colour, ſometimes ſcarce at ! 
ſhort of blackneſs. „ | Ge tor! 20 | 

A very inquiſitive perſon, of my. acquaintance, making, by diſt 
tion, a medicine of his own deviſing, chanc'd to obſerve this 
property in it, that if it were kept ſtopp'd, it would be coagulat 
almoſt like oil of aniſeed, in cold weather; yet if the ſtop 
were taken out, and acceſs for a while given to the air, it won 
tum to. a liquor, and the veſſel being again ſtepp'd, it would, ts 
more ſlowly, coagulate again. And defiring to ſee this odd prepar” 
on, I found it, when brought into the room where I was, not 119" 
but conſiſtent ; tho? of a. ſlight and ſoft texture. And having 1 n 
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one ſort has been incomparably more obnoxious to the plague 
| = another. D iomy ſius Halicarnaſſus mentions a plague that attack*d, 


a 6 k - 


a ©. che cork,' and ſet the vial in a window, tho? the ſeaſon, being Nar. Hrsr, 
nter, was cold; yet, in a little time, I found the coagulated ſub- | 
ce almoſt become fluid. And another time, when the ſeaſon was 


cold, being where the vial was — well ſtopp'd, and caſting my 
on it, I perceived the included ſubſtance to be coagulated muc 

coil of aniſeed. And this ſubſtance having, as the maker aſſured 
W. vothing at all of mineral in it, nor any chymical ſalt; but con- 
og only of two fimple bodies, the one a vegetable, and the other 
animal ſubſtance, diſtill'd together; theſe contrary effects of the 


(which ſeems to have a power, in ſome circumſtances, to coagu- 


ach a body, and yet to diffolve and make it fluid, when freſh 


cs are allow'd acceſs) may deſerve to be farther reflected on, with 
ird to the ſeaſonable operations the inſpired air may have on the 
tſtence and motion of the circulating blood, and to the diſcharge 


| = fuliginous recrements to be ſeparated from it in its paſſage thro” 
lun 


lungs. 
nere are two other phenomena which ſeem favourable to our 


rion, there being anonymous ſubſtances and qualities in the 
che one is, the growth or apparent production of metals and 
als dug out of the earth, and expoſed to the air. But of this 
Hall treat more particularly hereafter ; tho' the caution formerly 
about the regeneration of falts in nitrous and other earths, 
ma 3 mutandis, be applied to this production of metalline and 

ies. 
dd contagious diſeaſes, that at ſome times, and in ſome places, 


and ſometimes of another. Of this we have many inſtances in 
oooks of approved authors, both phyſicians and others; and 1 
my ſelf obſerved ſome notable examples of it. Probably the ſub- 
oeal parts of the earth, ſometimes, eſpecially after earthquakes, 
p into the air peculiar kinds of venomous exhalations that pro- 
ew and mortal diſeaſes, in animals of a particular fpecies, and 
nein thoſe of another; and in this, or that particular place, and 
ir elſewhere; of which we have an eminent inſtance in that odd 
» or murrain, of the year 1314; which Fernelius tells us, inva- 
one but cats. And even in animals of the fame fpecies, ſome- 


but maids: and the peſtilence, that raged in the time of Gentilis, 

'd phyſician, kill'd but few women, and ſcarce any but luſty 

Boterus, alſo, mentions a great plague, that aſſauſted almoſt 
che younger ſorts of perſons ; few paſt thirty years of age being 
* d by it; which laſt obſervation has been, alſo, made by ſeve- 
Ace phyſicians. We may add, what learned men of the faculty 
oF noted, at ſeveral times, concerning plagues, that particularly in- 
= thoſe of this or that nation, tho* confuſedly mix*d with other 
a people. 
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The other phenomenon is afforded by the various Contagious 
diſeaſes occa- 


| 1 7 and deſtroy numbers of beaſts, ſometimes of one particular ſioned by the 
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people. Cardan ſpeaks of a plague at Bafl, with which only the 
Switzers, and not the Talians, French, or Germans, were infected 
And Fohannes Utenhovius takes notice of a cruel plague at Copenbages, 
which, tho? it raged among the Danes, ſpared the Eugliſo, Dutch, an; 
Germans; who freely enter*d the infected houſes, and were not carey] 
to avoid the ſick. But I muſt not be underſtood to impute theſe effeq; 
merely to the noxious ſubterraneal fumes ; for I am far from deny. 
ing, that the peculiar conſtitutions of men are likely to have a pre 
ſhare in them; yet it ſeems leſs probable, that the peſtilential venom, 
diffuſed thro* the air, ſhould owe its enormous and fatal efficacy u 
the exceſs of the manifeſt qualities of the air, than to the peculin 
nature of the peſtilential poiſon breath'd from the bowels of th: 
earth; which poiſon, when it is, by dilution, or diſſipation, ener: 
ted; or by its progreſs, paſt beyond the air we breathe in, or ren. 
der*'d ineffetual by ſubterraneal or other corpuſcles of a contrar 
quality, the plague, which it produced, either quite ceaſes, or de 
generates into ſomewhat elſe. And thus, perhaps, ſome of tho 
diſeaſes, called new, which either began to appear, or raged with 
theſe two or three centuries, as the ſweating- ſickneſs, in the fifteent 
century, the ſcurvey and the Morbus Hungaricus, the Lues Moravia, 
Novus morbus Luneburgenſis, and ſome others, in the laſt century, my 
be in part cauſed by the heterogeneous ſteams we are here conſ. 
dering. 

And now if our two ſuſpicions about ſubterraneal and ſideri 
effluvia ſhall prove well grounded, they may lead us to farthe 
thoughts about things of no mean conſequence; three of which I ſhil 
here mention. And 1. we may hence take occaſion to confider, whe: 
ther ſeveral changes of temperature and conſtitution in the air, bot 
as to manifeſt and latent qualities, may not, ſometimes, be derive! 
from the ſcarcity, or plenty, and peculiar nature of one or both « 
theſe forts of effluvia. We find, in the moſt approved writers, ſuc 
ſtrange phenomena to have, ſeveral times, happen'd in great plague 
and contagious diſeaſes, fomented and communigated, nay, began b 
ſome latent peſtiferous, or other malignant conſtitution of the air, 
have obliged many of the moſt learned of them to have recourſe t 


the immediate operation of the angels, or of the power and wrath « a 


God himſelf ; or at leaſt to ſome unaccountable influence of tk 


ſtars. But none of theſe ſolutions ſeem preferable to what may > 


conſe from our conjecture; ſince of phyſical agents, whereof n 
now nothng ſo much as that they are to us inviſtble, and, prob: 
bly, of a heterogeneous nature; it need be no great wonder, that ti 
operation ſhould, alſo, be abſtruſe, and the effects uncommon, An 
there are clearer inducements to perſuade us, that another qualit 
of the atmoſphere, its gravity, may be alter'd by unſeen effluvia a. 
cending from the ſubterraneous regions of our globe. We have of 
ten perceived, by the mercurial barometer, the weight of the air u 


__ 


* 
1 | 
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' may! upon the bare account of adheſion, b 


in the Air. 


1 ; conſiderably increaſed, 


nge. And I have ſometimes doubted, whether even the ſun it ſelf 
not now and then alter the gravity of the atmoſphere, otherwiſe 
by its rays or heat. I deſired ſome gentlemen of my acquaintance 
i 1 me to diſcover, whether ſome of the ſpots that appear about 
W ſun, may not, upon their ſudden diſſolution, have ſome of their 
ders'd matter thrown off as far as our atmoſphere ; and that in a 
"ng tity ſufficient to produce ſome ſenſible alterations in it, at leaſt as 
. . thing which our two forementioned ſuſpicions, if allow'd 
ein ſuggeſt, is, that poſſibly ſome bodies we are converſant with, 
have a peculiar diſpoſition and fitneſs to be wrought on by, or to 
vociated with ſome of thoſe foreign effluvia, emitted by unknown 
| s, lodg'd under ground, or that proceed from ſome particular 
| t. For what we call antipathies, depending really, on the peculiar 
. and other modifications of the bodies, between which theſe 
Feng ſhips and hoſtilities are ſaid to be exercis'd, I ſee not why it is 
ble, that there ſhould be an affinity betwixt a body of a fit or 
Pient texture, eſpecially as to the ſhape and ſize of its pores, and 
Nuvia of any other body, whether ſubterraneal or ſidereal. We 
at convex burning glaſſes, by virtue of their figure, and the 
tion of their pores, are fitted to be pervaded by the rays of 
and to refract them, and thereby to kindle combuſtible matter; 


A Whe ſame rays of the fun will impart a ſplendor to the Bolonian 


= And as for ſubterraneal bodies, we have ſometimes ſhewn, that 
minerals being prepared in a peculiar manner, the ſteams of the 
ſcending without adventitious heat, and wandering thro' the air, 

ot ſenſibly work other bodies ; but if they meet with a body 
e prepared, they immediately operate upon it; and the effect 
both manifeſt and laſting. 

he third thing being ſuppos'd by our ſuſpicions is, that if they 
art ell founded, it may be conſider*'d, whether among the bodies we 
ant zequainted with here below, there are not ſome that may prove 


- if not alſo the attractives of fidereal, and other foreign 


aa, that rove up and down in our air. By attractives, I here mean, 


ragnetical bodies as are fitted to detain, and join with effluvia; 
by virtue of the various motions that belong to the air as a 
WS theſe happen to accoſt them. Thus in making oil of tartar per 
n, tho' the fiery ſalt is ſuppos'd to draw to it the aqueous 
W's, yet indeed it does but arreſt and incorporate with ſuch of thoſe 
ander thro” the air, as come in their paſſage to accoſt it. And 
Wt receding from the corpuſcularian principles, we might allow 
go! che bodies we ſpeak of a great reſemblance to magnets ; which 
Juxta-poſition, or contact, 
em; and theſe may be the 
, More 


dean the effluvia that wou'd glide along t 
I 


when we could not perceive in the air, nor Nax. Hrsr. 
face of the earth, any cauſe to which we might aſcribe ſo great a A 
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Nar. Hisr. more firmly arreſted, by a kind of precipitating faculty of the magnet 

WY SL with regard to ſuch efluvia ; nay, *tis poſſible in ſome circumſtance, 
of time and place, that one of our magnets may, as 1t were, fetch j 
ſuch ſteams, as wou'd indeed paſs near it, but wou'd not otherwiſe com; 
to touch it. Thus I have made bodies, not all of them electrical, 2. 
tract, without being excited by rubbing, Sc. far leſs light bodies thy 
the efluvia we are ſpeaking of. i 


e 
Celefiial and EVE RAL bodies, which experience aſſures us imbibe or reti. 
aerial mag- ſomething from the air, as calcined minerals, marcaſites, falt 
nets. factitious and natural, &c. may be offen expos'd to it, and then weigh! 


again, and farther diligently examined, whether that which makes t 
increaſe of weight be a mere imbibed moiſture, or ſomewhat elſe; an 
likewiſe, whether it be ſeparable from the body or not, or have endoy' 
it with any conſiderable quality. And experiments may be varied vit 
a good magnet, by expoſing it long to the air, in regions differin 
much in climate, ſoil, or both; by expoſing it by day only, or 
night, at ſeveral ſeaſons of the year, in ſeveral temperatures of the ar 

at ſeveral conſiderable aſpects of the ſtars and planets, by making 
more or leſs frequently part with what it has gained from the ar 

and in ſhort, by having regard to that variety of circumſtances whi 
human ſagacity will ſuggeſt, For by thus diverſifying the experime 
many ways, we may, perhaps, by one or other of them, make or 
unexpected, and yet important diſcovery, of the effluvia wheren! 
the air in particular places, at particular times, abounds ; and perhi 
too of ſome correſpondence between the celeſtial and terreſtrial glo 
of the world. 

Theſe, perhaps, will ſeem extravagant thoughts; but if I had be 
fortunate in preſerving all my obſervations, or other fruit, of ſome! 
periments I once made of this kind, it wou'd keep them from appe 
ing ridiculous. To ſhew, however, that the air may not only hi 
a notable operation upon vitriol, even after a ſtrong fire could vw! 
no farther on it; and that this operation was conſiderably diverſif 
by circumſtances 3 I ſhall make uſe of an obſervation of the experient 
Zwelfer, who informs us; that * the colcothar of this mineral, m 
„by a ſtrong diſtillation, is not corroſive ; and that no ſalt can 
obtained from it ſoon after diſtillation, by the affuſion of watt 
<< but, ſays he, if it be for ſome time expos'd to the air, it will yt 
a falt, which is ſometimes white, ſometimes of a beautiful pu! | 
colour; and this I have obtain'd in large quantities, and ſome! 


„ alſo a nitrous kind.“ | 7 
: : : 
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in the Air. 


Arnis teſtimony has much the more weight with me, becauſe J find 
Sat he affirms of the ſaltleſſneſs of vitriol, newly and ſtrongly cal- 
. to be very agreeable to ſome of my experiments upon colcothar 
luce vitriol ; which is ſo odd a concrete, that I more than once re- 


ee whom an induſtrious man, and vers'd in chymical operations, 
ea me, that not only he had different kinds of ſalts from colcothar 
Wd to the air for many months, and robb'd at convenient times of 
eic acquired; but that in tract of time he found it ſo alter*d, that 
ptain'd from it a conſiderable quantity of true running mercury. 
It there are two or three things that I wou'd deſire to be obſerv'd 
chis odd Caput mortuum. The firſt is, that ſome circumſtances be 
ded, which moſt obſervers wou'd overlook ; ſuch as the tempera- 
pf the air, the month of the year, the winds, the weight of the 
Wphere, the ſpots of the ſun, the moon's age, her place in the 
e, and the principal aſpects of the planets, and other chief ſtars: 
o' it be a boldneſs to affirm, that any, or perhaps all theſe toge- 
vill be concern'd in the production of the ſalt, or other ſubſtance 
to pade or diſclos'd in the colcothar ; yet in things new and exor- 
bi it may be ſometimes raſh and peremptory, to deny even ſuch 
ars as cannot without raſhneſs be poſitively aſſerted ; and in our 
e ſmall trouble of taking notice of circumſtances, will be richly 


ed, by the leaſt diſcovery made in things ſo abſtruſe and conſider- 


And as we cannot yet pronounce ſo much as negatively, whether 
ration of the moon, and the motion of the ſun, and perhaps of 
Wot the other planets, about their own centers, and conſequently 
Eurning ſeveral parts of their bodies to us, may have an operation 
our atmoſphere ; ſo, for ought I know, there may be in thoſe 
eernal parts of the earth, whoſe thin cruſt only has been here 
re dug into, conſiderable maſſes of matter having periodical re- 
s, accenſions, eſtuations, fermentations, or in ſhort, ſome other 
mag commotions ; whoſe effluvia may produce effects yet unobſerv'd 
on i atmoſphere, and on ſome particular bodies expos'd to it; tho? 
the periods may, perhaps, be altogether irregular, or have ſome kind 
olarity, different from what one wou'd expect. Thus the ſea 
Woſc grand intumeſcencies, we call ſpring tides, not every day, nor 
_ conſtant day of the month or week, but about the full and new 
aud theſe ſpring-tides are moſt notably heighten'd, not every 
but twice a year; at or about the vernal and autumnal equi- 
which obſervations are not near ſo ancient, and ſo well known, 
daily ebbing and flowing of the ſea. The eteſians of the ancients 
not now inſiſt on, nor the obſervations of the elder inhabitants 
ccribbee iſlands; who, when the Europeans firſt reſorted thither, 
rricanes but once in ſeven years; afterwards they were moleſt- 


en them once in three years; and of late they are troubled 
4 _ "an every year. 


3 me, 


ended the making experiments upon it to ſeveral curious perſons; 
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Obſervations 
to be made on 


colcathar. 


E a phyſician who lived there, told 
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Nat. His x. me, he had ſcarce ever obſerv'd them to ſucceed one another in a le- 
' compaſs than of two months. In which inſtances, and ſeveral other 


breaks out afreſh ; and which, ſays he, is ſtrange, it affords |: 


- - jrons, have been found in tract of time to acquire a ſettled magncti; 
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that may be noted, of what changes happen to great quantities 
matter, nature ſeems to affect ſomething of periodical ; but not in: 
way that appears to us regular. We may add, what the learned Var, 
nus relates of thoſe hot ſprings in Germany, he calls Therme Piperin, 
of which he affirms this peculiarity, that they annually begin and ce; 
to flow at certain ſeaſons ; the former about the 3* of May; and t. 
latter near the middle of September; from which time they reſt till t. 
following ſpring. And Jobannes de L aet tells us, that in the Mexican 
e province Aiotepec, there is a ſpring which runs for four years ſuc 
e ceſſively, and remains dry for the four following ; when it agi 


« water on rainy days, than it does in clear, dry weather.” 

And thus much may invite us to take notice of circumſtances in 0 
obſervations on colcothar; which might with the greater hopes 
ſucceſs be kept long expos'd, becauſe bars of windows, and other er: 


from the effluvia of the earth. 
The other principal thing I wou'd recommend 1s, that notice 
taken not only of the kind of vitriol, whereof the colcothar is mad 
as whether it be blue Dantzick vitriol, vitriol of iron, Hungarian, I. 
man, &c. but alſo ro what degree the calcination is made, and how! 
the calcin'd matter is freed from the falt by water. For theſe circu 
ſtances, at leaſt in ſome places, will be of moment, and may perty 
afford hints of the conſtitution of the atmoſphere in particular parts 
well as of the beſt preparation of colcothar for detaining the forcy 
effluvia. And I wou'd the rather have experiments try*d again in ot: 
places with colcothar not calcin'd to the utmoſt, nor yet fo exquiſit 
edulcorated, but that ſome ſaline particles ſnou'd be left in it for fur: 
increaſe ; becauſe I have more than once purpoſely try'd, in vain, ti 
the Caput mortuum of blue vitriol, whereof the oil and other parts! 
been driven off with a violent and laſting fire, wou'd not, when fr: 
impart any faltneſs to water; nor do I think, that out of ſome oun 
purpoſely edulcorated, I obtained one grain of falt: and this inſp 
colcothar being expos'd, ſome by me, and ſome by a friend who |: 
conveniency in another place not far off, to the air, ſome for mi 
weeks, and ſome for ſeveral months; we did not find it to have mi 
feſtly increas*'d in weight, or to have acquired any ſenſible faltn 
which, ſuppoſing the vitriol to have nothing extraordinary, gave ' 
the ſtronger ſuſpicion of ſome peculiarity in the air of that pan 
London, where the trials had been made; at leaſt, during thoſe i! 
wherein we made them; becauſe not only former experiments made i 
in England had aſſured me, that ſome colcothars will gain a conſider! 
addition of weight, by being ex pos'd to the air; but accidentally c 
plaining of my diſappointment to a traveller, who had in many coupe 
I K 


* 


_AnEchanges of it. | | eee 
making a compoſition with ſublimate, copper, and ſpirit of ſalt, 4 great effect 
Wiktcby I obtained a liquor of a beautiful green, I found the air had ſo # = air in 
ach intereſt in the production of the colour, that when I had made 2 2 


end of that time other than of a dark or mudd 


ee method of making this 
e may ſerve in its ſtead ; tho“ perhaps it will not ſucceed ſo con- 


b.- - 


in the Air. 


Meothar very well, yet within 4 or 5 weeks he found it conſiderably 
ny Pregnated by the air whereunto it was expos d. 8 
remains, that I add one intimation more about vitro] ; for iner 
as fo great a correſpondence with the air, as I have found, it wou'd 
be amiſs to try, not only colcothar of different vitriols, whether 
iy made the common way, or without any metalline addition to 
A vitriol-ſtones or ore; but other preparations of it too, as by ex- 
Wine vitriol, only calcined to whiteneſs by the ſun-beams 3 or fur. 
to an higher colour, by a gentle heat, or throughly calcined, and 
h impregnated with a little of his own oil: for ſuch vitriolick ſub- 
ces as theſe the air may work upon; nay, even liquid preparations 
trio] may be particularly affected by the ao and thereby be 
eful to diſcover the preſent conſtitution, or foretel ſome approach- 


the _ of the copper and mercury with the ſpirit of ſalt, that 
n was not ſo much as greeniſh, as long as I kept it ſtopp'd in the 
berein *twas made: bur if poured into a vial, which not bein 
. lcaves it expos'd to the air, it after a while obtains that de- 
** green we ſpoke of. This experiment J repeated ſeveral times, 
ond the ſolution, till the air made it flouriſh, to be of a muddy 
aſh colour; ſo that having once kept ſome of the liquor, in the 
| glaſs egg wherein the ſolution had been made, it look*d like 
dirty water; whilſt the other part of the ſame ſolution, having 
Bar cxpoſcd to the air, reſembled the colour of an emerald. In whic 
ee tis remarkable, that to clarifie this liquor, and give it a tranſ- 
r greenneſs, I perceiv*d not that any precipitation of foul matter 
Naacde, to which the alteration cou'd be aſcribed ; yet to render it 
ore manifeſt, that this change proceeded not from a ſubſtance made 
ene darkening matter, effected by reſt; I kept ſome of the ſo- 
en ſcaled up in a fine vial for ſeveral months, without finding it at 


colour; which it 
== ccas'd to be, when the hermetic ſeal being broken off, the air was 


itted to work upon it. And I further obſerved in our various ex- 


nents on this liquor, that according to the quality of the matter, 
cher circumſtances, the greenneſs was not attain'd to but at certain 


dds of time; now and then diſcloſing it ſelf within two or three: 


and ſometimes not till after nine or ten. 
green liquor being troubleſome, the fol- 


'"m My as the other. We took, more than once, filings of clean, crude 
er, and having p 


cop ; ut on them a convenient quantity of good ſpirit of 
Ve ſuffer'd the menſtruum to work upon the metal, which it uſually 
9 N 2 does 
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| 4 mined their vitriols, aſſured me, that tho* he uſually dulcify'd his Nar. His, 
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Nat. HisT. does ſlowly, and not like Agua fortis. When the liquor had, by thi 


operation, acquir'd a thick, muddy colour, we decanted it into; 
clean wide-mouthed glaſs, which being left for a competent time] 
the open air, the expoſed liquor became of a fair green; tho; 


did not appear that any thing was precipitated at the bottom to mal: 


it clear, 

With how little confidence of ſucceſs, trials that have the aims g 
theſe are to be attempted, conſideration and experience have made n 
ſenſible 3 yet I would not diſcourage mens curioſity from venturin, 
even upon flight probabilities, where the deſign and the nobleneſ; 
the ſubject may make even ſmall attainments very deſirable. A 
till trials have been made, on occaſions of great moment, ' tis ny 
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eaſie to be ſatisfied, that men have not been wanting to themſelve. of e 

What experiments I have made, relating to this ſubject, I ſhall he: wile. 

ſet down, June, 

Experiments 1, Having occaſion to dulcify ſome calx of Dan!zick vitriol, frm. wane 

pine} which the oil had been long before diſtilled; water, was put upon tw ſeqvei 
qualities in large portions of it, that the liquor might be impregnated with th 
the air. vitriolic particles remaining in the calx; the water, put upon or: 


of theſe portions was, ſoon after, being ſufficiently impregnated, fi 
-tred, and gently abſtracted; by which means it afforded a kind a 
falt of vitriol, that ſeem'd to differ very little from the vitriol whic 
had been calcined. But the water, put upon the other portion of ci 
cin*d vitriol, was, in a wide-mouth'd veſſel, left in the air for a mont 
or ſix weeks; after which time, when it came to be abſtracted, it i: 
forded many drams of a falt, that did not then, nor long after, loi 
at all like common vitriol, or like the other; but ſhot white, alm 
like ſalt- petre, or ſome other untinged ſalt. Whether this experimen 
will conſtantly ſucceed, and at other ſeaſons of the year than in ti: 
ſummer, wherein *twas made, I had not the opportunity to try full 
But that the air may have a great ſhare, in varying the ſalts, obtai: 
able from calcined vitriol, ſeems the more probable, becauſe we h. 
a parcel of colcothar that had lain for ſome years in the air, ſhelter. 
from the rain; and cauſing a lixivium to be made of it, we foun. 
when the ſuperfluous moiſture was exhaled, that its ſaline particles it 
gan to ſhoot into ſalt far more white than vitriol, and very differs 
from it in its figure and way of concretion. 

2. Exactly weighing an ounce of the colcothar of vitriol of cop 
carefully dulcified, and left in my ſtudy at Oxford, during the monil 
of January and February, and expoſing it to the air for ſome weeks, " 
found it to have thereby gained four grains, and about a quarter, & 
fides ſome little duſt that ſtuck to the glaſs. This experiment, con 
pared with the following, will ſhew, that the difference of airs, fe 
ſons, calces of vitriol, or other circumſtances, may produce a notib 
diſparity in the-increaſe of the weight gain'd by the bodies exp" 
to the air. ; 

3. V 


in the Air. 


en Y ſeldom frequented 3 and at the fame time, to obſerve what 
: — 4 be — by expoſing to the air a larger ſuperficies of the 


ak. er, with regard to its bulk, we put into another metal line veſſel, 

er than the other, only two ounces of colcothar, and ſet it on 
50 me ſhelf with the other. This was done on March 12 ; and on 
- 1; 235 we weigh'd theſe powders again, and found the eight ounces 
ring ue gained one dram and ſeventeen grains; and the two ounces 
5 U acquired the ſame weight within a grain; then putting them back 
An their former veſſels, we left them in the ſame place, as before, till 


24 3 when we found cauſe to ſuppoſe, that the greater parcel 
lv off@elcothar had met with ſome miſchance, either by mice or other- 
het wills but the leſs weighed twenty fix grains heavier than it did in 
Fun amounting now to two ounces one dram forty two grains; ha- 
fron vi increaſed in leſs than fix months above a hundred grains, and con- 
ty ſequently, above a tenth part of its firſt weight. No trial was made 
uh tg over what this acquired ſubſtance might be, leſt we ſhould there- 
1 0: by Qifturb the intended proſecution of the experiment. 
, i Hgecauſe in moſt of theſe experiments of ſubſtances expoſed to be 


id 0 tated by the air, or to detain its ſaline or other heterogeneous 
vhic , we employed bodies prepared and much altered by the ope- 
f cal: of the fire, we thought fit to make ſome trials with ſuch as were 
nont! Wg'd by the fire; and ro this purpoſe, we took ſeveral ſmall 


itz of a marcaſite, which was partly of a ſhining, and partly of a 
dark colour, and which ſeemed well difpoſed to afford vitriol, a- 
ing to two ounces ; theſe were kept in a room where they were 
acceſſible to the air, which was eſteemed to be very pure. After 
thEmarcaſites had been kept in this room, ſomewhat leſs than ſeven 


full 8, we weighed them again, in the ſame balance, and found the 
btal Yynces increas'd by above twelve grains. ä 
e liz once or twice obſerv'd the fumes of a ſharp liquor to work more 


eltern. ſuddenly or manifeſtly on a certain metal, ſuſtain'd in the air, than 
foun: didathe menſtruum it ſelf that emitted thoſe fumes on thoſe parts 
ohe metal it covered. And a chymiſt, who had been in Hungary, 
angzother parts, purpoſely to viſit mines, aſſured me, that as to the 
sand other wooden work, employed in one or more of the 
{12272 mines, thoſe that were in the upper part of the 
cs, near the external air, would, by the fretting exhalations, be 
= unſcrviceable, in a few months; whilſt ſuch ladders, pieces 
ber, Sc. which were employed in the lower part of the mine, 
bold good for two or three times as long. 
A certain ſoft but conſiſtent body, about the bigneſs of a nutmeg, 
{ically prepared, and which, in the free air, would contiually 
a thick ſmoke, being put into a vial, and placed in a middle 
receiver on our pneumatic engine, continued ſome time to 
88 afford 
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We put eight ounces of foreign vitriol, calcined to a deep red- Nar. Hisr. 
they - —.— metalline veſſel, and ſet it upon a ſhelf, in a ſtudy N 
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Na r. HisT. afford manifeſt fumes, whilſt the air was exhauſting, till at lengt 


The growth 
of metals ex- 
poſed to the 
air in their 
ore. 


The growth 
of tin, 
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the viſible aſcent of fumes, out of the vial, quite ceaſed 5; and t, 
matter having remained for ſome time in this ſtate, the ſmoki; 
ſubſtance was ſo altered as to emit no fumes, not only when th 
air was let into the receiver, but for a conſiderable time after t. 
vial was taken thence, till it had been removed to the window; whe 
the wind blowing in freſh air, it began to ſmoke as formerly. Ay 
this ſubſtance having been kept in a large glaſs, into which it wy 
diftill'd, at leaſt for five or ſix weeks, would ſmoke ver plentiful 
upon the contact of the air, yet be kept from ſmoking, tho? the ch 
mical receiver were ſtopp'd but with a piece of paper. Nay, farthe 
when a vial, containing ſome of it, was put, unſtopp*d, in the receiy 
of our air- pump, cloſe luted on, tho* no exhalation were made, y: 
the white fumes immediately ceas'd to aſcend, as if the ſmoke pan 


cipated of the nature of flame, and preſently glutted the air, 


otherwiſe made it unfit, without diminiſhing its gravity, to raiſe i 
body. 

2 us next conſider the generation of metals. But I deſign not: 
examine, whether metals and minerals, as if they were a Kind 
ſubterraneal plants, properly grow like vegetables; I here take t 
growth of metals in a looſe popular ſenſe, wherein a metal may 
faid to grow, if an aſſigned portion of matter, which yet either (i 
covers no metal, or but ſuch a quantity, as, being expoſed to ti 
air, will, after a time, afford ſome, or a greater portion than it hi 
before. | 

An ancient owner of mines aſſured me, he could, otherwiſe thr 
upon vulgar conjecture, prove, that minerals grow even after d 
veins have been dug; and being deſired to let me know his proc 
he gave me theſe that follow: firſt, he ſaid, that not far from | 
houſe there was a tin mine, which the old diggers affirmed to hr 
been left off, ſome ſaid eighty, ſome a hundred and twenty years ag! 
becauſe they had, by their waſhing and vanning, ſeparated all t 
ore from the reſt of the earth; yet, of late years, they found it 


richly impregnated with metalline particles, that it was wrought or 


again with T very great profit, and preferr*d to ſome other mines ti: 
were firſt wrought without having been ever ſo robb'd. And wit 
Lobjected, that, probably, this might proceed from the lazineſs ai 
unſkilfulneſs of the workmen in thoſe times, who left in the cart 
the tin that was, or might be ſeparated ; he anſwered, twas a knon 
thing in the country, that in thoſe times the miners were more cat 
ful and laborious to ſeparate the metalline part from the reſt of f 


ore than now. He alſo affirmed, that in his own time, ſome tema 


and neighbours of his, having got all the ore they could from a gt 
quantity of ſtuff dug out of a tin-mine, they laid the remains 
large heaps, expoſed to the air, and, within twenty five years alt 
found them fo richly impregnated, that they wrought them on 

age 


in the Air. 


: = . to better advantage. And, laſtly, he aſſured me, that in a work Nr. Hisr. 
* is own, wherein he had exercis'd his {kill and experience to ſeparate CV 
che particles of the the tin, from the terreſtrial ſubſtances dug up 


it out of the vein, he caus'd dams to be made to ſtop the earthy 
er which the ſtream waſh*d away from the ore, giving paſſage to 
Vater, after it had let fall this ſubſtance ; which lying in heaps ex- 
2 to the air, within 10 or 12 years, and ſometimes much leſs, he 
Wnin'd this or that heap, and found it to contain ſuch ſtore of metal- 
particles, as invited him to work it again, which he did with profit. 
this gentleman was ſo dextrous at rt the metalline, from 
other parts of tin-ore, that I cou'd not without wonder fee what 
ll corpuſcles he wou'd, to ſatisfie wy curioſity, ſever from vaſt 
Mritics of earthy and other mineral ſtuff. A 
Melations agreeable to theſe I received from another very ingenious 
eman, who was ſkill'd in tin-mines, and lived not far from ſeveral 
ofighem. : 

vas the more ſollicitous to procure an information about the growth 
ofthis metal, becauſe the greateſt part of that uſed in Europe, being 
metwith in England, I have found no mention made of the growth of 
itn foreign writers. 


to contain ſilver, who wrought ſome of them himſelf at no ſmall 
, yet not without profit, aſſured me, that the lead-ore which 
en wrought, and laid in heaps, did, in tract of time, become 
eegnated with metal again; and, as experience manifeſted, proved 
= working a ſecond time. And indeed, ſome mineraliſts deliver 
ga general obſervation, that the growth and ſecond generation of 
metals, is more manifeſt in lead, than in any other of them. Boccatius 
raus delivers it as a thing certainly known of a mountain near 
eee; that if the lead-ftones it contains be dug up, others in time 
ile grow in their places.“ And Agricola ſpeaking of the growth of 

in general, tells us, that the paſſages of them have in a ſhort 
ame been ſtraitned, and grown together by the increaſe of their 
matter.“ But I doubt this increaſe of lead is not obſervable in all 
es of that metal; becauſe a gentleman, whoſe houſe was ſeated near 
aal lead-mines, and who was himſelf owner of one or two, aſſured 
& chat in the country where he lives, he never obſerved the lead- 


to increaſe, either out of the veins, nor in them; and that in 


places, where ore had been dug 30 or 40, if not 30 years before, 
erceiv'd not on the ſides of the paſſages whence the ore had been 
WP, that any other had grown in its ſtead ; or that the paſſages, tho“ 
s before, were ſenſibly ſtraitned, much leſs block'd up. And, 
Ed. if there were no other arguments in the caſe, the ſtraitning of 

ncient paſſagꝭs in proceſs of time, wou'd not convince me of the 


Wh 
8 * 


grew th of metals; for the ſoils that abound with them uſually alſo „ 


ound with. waters, which are commonly imbibed by the neighbouring 


earth; 


rſon of quality, who had a patent for ſeveral lead mines, ſup- De 
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Nar. HisT. earth; and this water is expanded, by being turned into ice; 
> this expanſion is made with en exceeding great force, by which 
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often ſtretches, or breaks through the things that contain it; when, 
tis probable, that ſometimes the narrowneſs of the ſubterraneal pi 
ſages in mines, may proceed from the water imbibed by the ſurroundin 
ſoil, and being frozen in ſharp winters: for by this means the ſoil mu 
forcibly endeavour to expand it ſelf, and actually do ſo in the pu 
contiguous to the paſſage, ſince there it finds no reſiſtance ; and thi 
the expanſion made in one year or two be but ſmall, and therefy 
not obſerv'd, yet in a ſucceſſion of many winters, it may, by degrez 
grow to be very conſiderable. But Dr. Brown, in his travels, ſpeakin 
of a mine, has theſewords : Some paſſages in this mine cut thro! t; 
rock, and long diſuſed, have grown up again; and I obſerv'd t: 
« ſides of ſome which had been formerly wide enough to carry the 
ore thorough, to approach each other; ſo that we paſs'd with dif 
« culty. This happens chiefly in moiſt places; and the paſſages uni 
«© not from the top to the bottom, but from the ſides.” Upon t 
whole; I take the argument drawn from the increaſing ſtraitneſs of t 
paſſages in mines, to make more for the growth of metals, than wh: 
is much relied on by ſome writers, who urge, that in churches, a: 
other magnificent buildings that are leaded over, the metalline rock 
in a long tract of years, greatly increaſe in weight; fo that often the 
is a neceſſity to remove them. For having had ſome occaſion to c 
ſerve and enquire after this kind of lead, I ſoon ſuſpected, that th 
increaſe of weight, which ſometimes, indeed, may be very great, 
no clear proof of the real growth of the metal it ſelf. In that whit 
I had occaſion to conſider, the additional weight, as well as bulk, ſeen! 
to proceed from ſharp, or other ſaline corpuſcles of the timber of t 
buildings; which by degrees exhaling and corroding the ſide of th 
lead whereon they faſtened, turned it with themſelves into a kind: 
ceruſe. For, 1. I have found by trial purpoſely made, that woods i 
ford an acid, tho? not a merely acid liquor, capable of corroding leu 
2. *Tis known, that lead turned into ceruſe, gains conſiderably ! 
weight; ſome ſay fix or ſeven pound in, the hundred. 3. From tt: 
ſheets of lead that have very long cover'd churches, and the like buil 
ings, there is often obtained, by ſcraping, a large proportion of whit 
lead, which I have known much preferr*d by an eminent artiſt, to con 
mon ceruſe, when a white pigment was to be employ*d. And, by d 
way, men finding this ceruſe, not on that ſide of the lead which is ei 
pos'd to the external air, where I ſcarce ever obſerved any, but on tl 
inſide that lies on the timber, and other wooden work, it may difabul 


thoſe who fancy this ceruſe to be a part of the lead calcined by t! 


beams of the ſun. And if to this be added, that by diſtillation, an 
otherwiſe, I have found cauſe to ſuſpect, that alabaſter and white marb| 
may emit ſpirituous parts, which will invade lead; it may be doubt 
whether what Galen relates of the great intumeſcence of the leaden band 
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c | 3 | h ff. that metal in the air. Inn N WWW >a 
gun nt of the real growth of that metal in t | 
14 cou'd not find in one of our chief iron-mines, that there was any The groweb 


1 _ . 
* n * 
"Mo | 


Pat = he growth of iron 3- but in another place or two, if iron. 
in 2 n * informed me, that they *. — It grows, 
mu may be regenerated . and upon that account one af chem ſat up a 
bn r contiguous to ſome land of mine, to melt over again the temain- 
W Fot ore chat had been already wrought at a/ great diſtance from that 
refor Nee; and had for ſome ages lam ih heaps expos'd tothe free air. But 
che growth of iron in the iſland of Bus in the Thrrbene feag near 
akin mh Goal of Tuſcany, not only ancient writers, as Pliny and Stralu, take 
% ticular notice 3 but modern. mineraliſts of very good! crit, : as 
ny eins and Cæſalpius. Phe latter tells us, chat an incredivile 
the | 


nantity was there: produc'd in lis time ; and that even the garth 
du iich hey throw up in digging the wein, after a while becomes 
ein it ſelf.” Agricala gives us the like account of a place in German; 


IN ti the learned Jah. Gerhards affures us, he was told by one who dug 

oft e iron- mines near Amberg, that the mere earth there dug up with 

Wh. pe ore, being mix'd with the droſs of the iron, and thrown in heaps, 

* * « Expos'd to the ſun, and the rain, uſually in 15 years time afforded, 

roch melting, a thin kind of iron fit only for plates.“ 

| thet: ga French collection of voyages, publiſhed by a perſon of great cu- Ve growth 
to 00 iy and induſtry, there is an account given by a gentleman, of a late I Alder. 

at ge he made to Peru. This gentleman informs us, that the beſt 

t, 5 err in all the Indies, and the pureſt, is that of the mines of Pati; 

Whit 


| re they draw this metal even from the mineral earths 3 which were 
ſeenn yeerly thrown aſide, when the ground was opened, and the grooves 
of ti: amd ſhafts in the mountains made; metal having been obſerv'd to be 
of i: rd in them afreſh ſince thoſe times; which ſufficiently ſhews the 
inde prop enſity of the ſoil to the production of this metal: yet 'tis true, 


ods i: be, that theſe impregnated earths yield not ſo much as the ordi- 
g let. "mal ore found in veins. betwixt the rocks. + 
bly ! As for the growth of gold, the inquiries I have yet made, among 25. growth = 


mt: "travellers, give me no great ſatisfaction about it; and tho? have dil- of gols, 
bulk Prs'd with ſeveral who had been at Guinea, Congo, and other parts of 
F whit rc, where much gold is to he had; yet I cou'd not learn, that they, 


* 


o cn any acquaintance of theirs among the natives, had ſeen any mines 
by © eins of gold. And afterwards meeting with a learned traveller, 
11s) bad carefully viſited the famous gold-mine at Cremnitz in Hungary, 
on tit ſured me, he cou'd not learn from the miners, whether or no the 
lifabul f gold, Sc. did really grow, or were regenerated in tract of time, 
by eie expos'd to the air, or upon any other account. But the grand 
n, ai: Juicer, who was lord of part of the ſoil, told him, that he thought 
matt "WE whole mountain abounded with particles of gold ; and therefore 
5Ubt 


Men the diggers had almoſt exhauſted a vein, he there caſt in large 
| band? {+ Vo. III. O quan- 
wher- | 
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Nat. Hisr. quantities of earth, and fell to work upon other neighbouring places, 
WY VDV whilſt that earth being kept there, as in a reſervatory, wou'd after. 

| wards afford gold as the mine had done before, Pu | a late Germay 
profeſſor of phyſic ſays, that at Corbac, a city of Weſtphalia, they 
melt gold out of their heaps of earth once in four years; in which 
e time they find it generated afreſn. T The common yellow earth 
of the country near Cremnitæ, ſays Dr. Brown, in his travels, eſpe. 
„ cally of the Fill towards the weſt, altho? not eſteemed ore, afford; 
«© ſome gold. And in one place, I ſaw a great part of a hill dug away, 
* which had been caſt into the works, waſh'd and wrought in the ſame 
«© manner, as pounded ore, with conſiderable profit.“ I have alſo ſon: 
fine gold that never endured the fire, taken out of tin- ore. But whe. 
ther it be the contact or operation of the air, or ſome internal diſpoſi. 
tion, analogous to a metalline ſeed or ferment, that cauſes this increaf 
in metals, I dare not be poſitive; tho* the probable intereſt of the ai 
herein, will ſufficiently excuſe my alledging theſe inſtances, as favour- 
_ — my ſuſpicion, till further experience ſhall have more clearly in 
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EN propoſing my conjectures about the virtues of gems, I ſhall not 
E ſuppoſe the truth of thoſe wonderful properties that ſome have 


14 ALS 4 . s a f 

e authors, have appeared in their favour. For my part, I never 
in rings; yet becauſe phyſicians have, for many ages, received 
fragments of precious ſtones into ſome of their moſt celebrated cor- 
compoſitions ; and becauſe many eminent men, and ſome virtuoſi 


me gems upon their own particular obſervations ; and laſtly, be- 
it is not impoſſible that ſome of the ſofter ſtones may have con- 
igerable operations upon the human body, a few of which I am my ſelf 
conyinc'd of, I dare not indiſcriminately reject all the medicinal virtues 


tradition, and the writers upon precious ſtones, have aſcribed to 


the but ſuſpecting moſt of their relations to be fabulous, I wholly 


4 b < 


to aſſign a cauſe of thoſe virtues aſcribed to gems, which experience 


cs to be true. | 
aving thus explained in. what ſenſe my thoughts as to the virtues 


cecious ſtones are to be underſtood, I come to propoſe my hypo- 
about them; the ſubſtance of which may be comprized in theſe 


» 


particulars. Firſt, many gems and medicinal ſtones, either have 


1 "XY . - . | , 
been in a fluid ſtate, or are in part made up of ſuch ſubſtances as 


wa formerly fluid. Secondly, many of the real virtues of ſuch ſtones 


3 127 probably be derived from the mixture of metalline, and other 


O 2 „ mineral 


| aſcribed to them 3 tho' not only writers. of natural magic, but 


y own acquaintance, have informed me of very conſiderable effects 


Gems were 
once fluid, and 
hae theirvir- 
tues from mi- 
neral matter, 
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That gems 


Were once 


fluid, argued 


from their 
trauſparency, 


Figuration, 


' menſtrua, But unleſs a concreting ſtone, or other like body, be either 
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ral ſubſtances, uſually incorporated with them; whilſt the great va- 
riety and efficacy of thoſe virtues may be owing to ſome happy con- 
current circumſtances. of that commixture. The former of theſe heads 
relates properly to the origin of gems 3 and the latter, partly to that, 
and partly to the kinds and d of their virtues. 

But that any gems, eſpecialfy the hardeſt fort, ſhould have a later 
beginning than the earth it ſelf, will, probably, appear a paradox; 
and 1 doubt not it will paſs with y for a great one, that ſome of 
Theſe hardeſt of ſolid bodies, ſhould have once been fluids 3 but the 
following conſiderations will countenance this hypotheſis. 

And firſt, the tranſparency of diamonds, rubies, ſapphires, Sc. a- 

. very well with this conjecture, and thereby ſeems to favour it; 

or 'tis not ſo likely, that bodies which were never fluid, ſhould have 
their conſtituent parts ſet in the order requiſite to tranſparency as thoſe 
that were once in a liquid form; during which it is eaſie for the rays 
of light to make themſelves paſſages every way, and diſpoſe the ſolid 
corpuſcles after the mamer neceſſary to the conſtitution of a tranſ- 
parent body. Thus we fee, that diffolved in Ana fortis, or 
lead in ſpirit of vinegar, having thereby had their particles reduced to 

a fluid ſtate, thoſe particles, tho? before opake, are ſo diſpoſed as to 
make not only a diaphanous ſolution, but, if deſired, tranſparent cryſtals; 
and the experiments that chymiſts uſually make with theſe metals, I 
have made with ſeyeral ſtones, But this argument 1s produced rather 
to confirm, than prove my conjecturſeG. 5 , 

2dly, The origin I aſſign to gems, may be alſo countenanced” by | ? 
the external figuration of feveral of them. For we plainly fee, that 
the corpuſcles of nitre, alum, vitriol, and even common falt, being 
ſuffered. to coagulate in the liquors wherein they floated before, will 
convene into cryſtals of curious and determinate ſhapes. And the like 
I have tried in ſeveral metalline bodies, diſſolved in their reſpective 


L 


ſurrounded with, or in great part contiguous to a fluid, *tis not eaſie 
to conceive how it ſhould acquire a curious, angular, and determinate 
figure. For concreſcent bodies, if they have not room enough in an 
ambient fluid for the moſt ſuitable ranging of their parts, cannot 
caſt themſelves into ſuch fine and > ry ſhapes as feveral gems ſeem | ? 
to affect; but the matter they conſiſt of, muſt conform to the figures 
of the cavity that contains it, which, in this caſe, has not ſo much! 
the nature of a womb, as of a mould. Thus we ſee falt-petre, add 
ſeveral other falts, if the water they were diſſolved in be too far | ? 
exhaled, before they are ſuffered to ſhoot, will, if the liquor fill the | 
glaſs, ſometimes coagulate into a maſs, faſhion'd like the inſide off 
the containing veſſel] ; or if a conſiderable quantity of liquor remain | 
after the coagulation, that part of the nitre which was reduced to | 
concrete next the glaſs, will have the ſhape of the internal furface Þ? 
thereof; but the cryſtals contiguous to the remaining liquor, N 1 
; ; a 


of Gems. 


« fluid ambient to ſhoot in, will have the part of their bodies conti- Nav. Hrot, 
guous to the liquor, curiouſly form'd into fuch priſmatical ſhapes as are W/V 


uliar to nitre. 

To apply this to gems. That many kinds of them have geometrical and 
determinate ſhapes, I have often obſerved, in viewing them as nature 
produced them 3 for I have had the good fortune to take ſeveral out 
of their wombs. And upon freeing a large number of Indian granats 
from a lump of heterogeneous matter, whoſe diſtinct cavities, like ſb 


. many cells, contained ſtones; on ſome of their ſurfaces appeared tri- 


angles, parallelograms, &c. And from the rock, whence thoſe ſtones 
chiefly come, that are commonly called Briſtel ſtones, I procured a 


number of them to be dug up in my preſence z many of which ap- 


red to*be curiouſly and determinately figured, much like ſome cry- 


| | ftals of nitre that I have taken pleaſure to compare with them. And 


the like configuration I have, alſo, obſerved in many Corniſb diamonds ; 
and particularly in a fair large one found growing, with many leſſer, 
in Ireland. Nor is it only in theſe fofter gems, that this curious fi- 
guration may be met with; for I found, among many ſtones which 
I took to be rubies, and which are exceeding hard, a conſiderable 
number, whoſe figure, tho* not the ſame with the Corniſh and Irif 


ſtones, were yet fine and geometrical. And the like I have obſerved 
even in diamonds themſelves z and particularly in a large one that 


was rough, I perceived the furface to conſiſt of ſeveral triangular 
planes, not exactly flat, but including, as it were, ſmaller triangles 
within them; that for the moſt part meet at a point, and ſeem to 
conſtitute a very obtuſe, ſolid angle. Encourag'd by this, I exa- 
mined ſeveral other rough diamonds, and found moſt of them to have 
angular and determinate ſhapes, not unlike thoſe already mention- 
ed. And having thereupon conſulted an expert jeweller, he told me, 
he generally found them to be ſhaped like that I ſhewed him; and add- 


ed, that ſuch a ſhape was the mark by which he uſually judg'd a ſtone 


to be a right diamond, if he had not an opportunity to examine it by 
the hardneſs. 

And, in favour of the compariſon betwixt the coagulation of 
falt-petre and that of gems z having once made an odd menſtruum, 
wherein I * able — — ve —— ſtones, there — in the li- 

uor pretty large cryſtals, ſo tranſparent and well ſhap'd, that th 

—4— eaſily have Pass for — of nitre, but ON — 
inſipid. And I have often taken notice in ſuch ſtones as the Briſtol 
diamonds, that tho? the part, which may be look*d upon as the up- 

r, were curiouſly figured with fix ſmooth ſides, which, at the top, 

aped off ſo as to make ſix triangles, that terminated like thoſe of 
a pyramid in a point; yet that which may be look'd upon as the 
root, or the Tower part of the flone, was much leſs tranfparent, and of 
an irregular figure: the reaſon of which ſeems to be, that this being 
the part whereby the ſtone adhered to its womb, was ſullied by the 

m ' a 
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Nar. Hisr. muddineſs thereof, and reduced to conform it ſelf to the ſhape 0 
the contiguous cavity; whilſt the upper part of the ſtone was not 


only form'd of the clearer portion of the petreſcent juice, before the 
wateriſh vehicle was exhaled, but had room and opportunity to ſho 
into the curious figure belonging to its nature. And this is much 
more conſpicuous, where many of theſe cryſtals grow in cluſters out 
of one mineral cake or lump. 


and particularly in a very fine mineral lump ſhew'd me by a great 
prince. For this maſs conſiſted of two flat parallel cakes, that ſeem. 
ed compoſed of a dirty kind of cryſtalline ſubſtance, and out of each 
cake there grew, towards the other, a great number of ſtones, ſome 


of theſe ſtones, having each of them a little void ſpace about it, 
wherein it had room to ſhoot regularly, were geometricaily ſhap'{ 
and colour'd like a German amethyſt. And I have my ſelf a pretty 
large ſtone, taken up here in England, which conſiſts of four parts; 
the lowermoſt whereof is a thin broad flake of coarſe ſtone, only adorn- 
ed here and there with very minute glittering particles, as if they 
were of a metalline nature; over this is ſpread another thin whit: 
opake bed, which is ſo inclos'd between the former part and the two 
others, that, without defacing the ſtone, I cannot well examine i. 
The third conſiſts of a heap of minute cryſtals, exceedingly thick 
ſet, which therefore look whitiſh ; having little or no tincture of their 
own; and this part, like the former, is not much thicker than 
barly corn. The fourth and uppermoſt part, which ſeems, in great 
meaſure, to be the ſame cryſtals, that, as they grow higher and ſpread, 
acquire a deeper colour, is made up of a large number of amethyſt, 


ſome paler, and others highly tinged ; which are of very differen | 
figures and magnitudes, according as they ſeem to have had convent | 


ency to ſhoot ; theſe, at one end of the ſtone, lie in a flat bed, ſcarc: 


exceeding a barly-corn in length, whilſt thoſe, at the other end, ſhoot F 


up to a conſiderable height into figur'd cryſtals, ſome of them as big 
as the end of my little finger, which were the moſt deeply colour'd, 
_ alſo of a great hardneſs; for I found they would eaſily cut 
glaſs. | 

I remember, alſo, that from a famous quarry which ſtood near 
ſpring, that had a petreſcent faculty, I caus'd ſeveral ſolid pieces 0 
rough opake ſtone to be broken, in hopes of finding ſome finer juice 
therein coagulated into ſome finer ſubſtances ; and accordingly I ob- 
ſerved, that in ſeveral places the ſolid maſſy ſtone had cavities in it, 
all about the ſides whereof there grew concretions, which, by their 
Iimpidity and curious ſhape, ſeem'd to have been ſome finer pete. 


ſcent fluid, that by a kind of percolation *thro' the ſubſtance of the 


groſſer ſtone, had at length, arriv'd at thoſe cavities ; and upon thi 
Evaporation of the ſuperfluous, aqueous parts, or by their being ſoak's 


2 u ÞY 


of which, by their coheſion, kept the two cakes together , and moſt | 
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Thus I have ſeen it in thoſe ſoſt 
tranſparent concretions which ſome of the late mineraliſts call Huores; 
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ſometimes met with great quantities of them; and preſented me with 
a large lump or — made up of numerous heaps of ſoft cryſtals 
ſticking to one another, but none of them to any part of the rock; 
ſo that they ſeemed to have been haſtily coagulated in ſome clefr or 
cavity, as it were in a mould; where meeting and mixing, before con- 
cretion, with ſome looſe particles of clay, the maſs might thereby- 
be diſcoloured. And our argument drawn _ the figuration of tranſpa- 
rent ſtones, may be much ſtrengthened by that coalition I have ſome- 
times obſerved of two or more ſuch ſtones ; and the congruity in the 
hape of ſome of them, to the figures of the contiguous parts of the 
others, that ſeemed to have been formed after them. 


galy, The internal texture of theſe gems alſo favours our hypotheſis; Internal m 


ſome of them ſeeming much to imitate, in their coagulation, ſeveral of ture. 
thoſe ſubſtances, which I have obſerv'd were once fluid. Tis eaſily ob- 
ſcrved, that common falt may conſiſt of ſmall ſaline particles, which by a 

¶ convenient juxra- poſition are aſſociated into great lumps, ſeveral of which 

¶ have a cubical figure. And that ſuch coalitions of particles may conſtitute 
ſolid and conſiderably hard bodies, I have tried by breaking ſome of 
the larger cubes of fal-gem, and the lumps of Mayo falt ; whereof 
the firſt is foſſil, the other marine, and both natural. I have, likewiſe, 
found by trial, that tho' ſilver diſſolv'd in Agua fortis, uſually appears to 
Whoot into flat, and exceeding thin flakes; yet *tis very poſſible ſo to 
order the coagulation, that many of theſe thin plates ſhall, in their 
Fonvention, have their flat ſides ſo placed over one another, as to make 

up pretty large and clear cryſtals, whoſe very outſides will be finely 
Wigured. And as theſe are not the only fluid bodies I have brought 
to coagulate into ſuch a flaky ſubſtance, I began to ſuſpect that many . 
tranſparent minerals may have the like texture; and in e diapha- _ 
nous kinds of talc, whoſe outſides were regularly figured, F found en- 
Fouragement to try, whether even ſome gems, notwithſtanding their 
Wardneſs, might not have ſuch an internal figuration. I was not de- 
Werred from this enquiry by its being generally ſuppoſed, that gems. 
Ere of an uniform texture; and that there muſt be an immenſe thinneſs 
In the plates which compoſe tranſparent ſtones; ſince no ſuch thing as 
Plates had been diſcovered by the moſt curious eye: and men have allow'd 
Al gems to be uniform in their texture, without any grain or fibres more 
Phan there are in gold. But as to this thinneſs of the plates, I remem- 
Per J have feveral times held a piece of good Migcovy glaſs againſt the 
ight, ſo thin, that a curious eye cou'd ſcarce diſcover the plate it 
Elf, which therefore, by no means ſeemed capable of being ſplit; yet in 
Wis caſe I have ſometimes ſubdivided it beyond expectation. And hav- 
Ing carefully examined ſome ſtones, that had geometrical figures on 
Wart of their ſurfaces, and which I had reaſon to think were once 


fluid 


1 03 
up by che neighbouring ſtone, had an opportunity to ſhoot into theſe Nax. Him. 


WW fine cryſtals; which were ſo numerous, as quite to overlay, the ſides CL WOW 
of the cavities. And an ancient digger in theſe quarries told me, he had 
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Nar. Hisr. fluid ſubſtances, I manifeſtly perceived, with my naked eye, ſeveral pa- 
W rallel commiſſures therein; which ſeemed plainly to be made by the 


contiguous edges of little thin plates of ſtone, that appear'd to lie o- 5A 
over another, almoſt like the leaves of a book a little opened. =" 

' I remember alſo, that by holding a large, rough, grizolette, thats, 
a hard gem of a bluiſh colour, brought from Eaft- India, er the er 
light, and curiouſly obſerving it, I have ſometimes plainly diſcovered- P 

rain, as m call it, therein; according to the tendenc 17 8 | 


this 


ave been aſſured by a ſkilful artiſt, who uſed to make feals of th 
ſtones, that they wou'd uſually ſplit. I forbear to urge, that in ſome 
other precious ſtones cut and poliſhed, as particularly the hyacinth and 
fapphire, by turning them ſeveral ways to the light, I have obſery'q 
commiſſures ſo fine, as not to prejudice the entireneſs of the ſtone for 
the lapidaries purpoſe ; becauſe the phenomenon is far lefs conſiderabl 
than what I have often obſerved in Næu-Engliſh granats ; wherein, eſpe. 
cially when they are broken, the edges and commiffures of the th 
plates, or flakes, whereof they conſiſted, are very eaſily diſcernabl. 
And to try whether this obſervation wou'd hold even in the harde{ | 
ſtones, I had recourſe to a pretty large, unwrought diamond; whid| 
being placed in a microſcope, ſhew'd me the commiſſures of the flaks 
I looked for, whoſe edges were not fo exactly diſpos'd into a plain, | 
but that ſome of them ſtood very ſenſibly extant, like little ridge, 
broad at the top, above the level of the reſt. And thefe para!“ 
flakes, with their commiſſures, I cou'd in a large diamond plainly difcen, Mi 
even with my naked eye. And further, an eminent jeweller, and anothi i 
artificer, whoſe trade it was to poliſh and cut diamonds, aſſured m, 
upon their repeated and conſtant experience, that *rwas almaſt impoſſe 
to ſplit diamonds ſmoothly, in a direction contrary to their grain; b 
eaſily, and at one ſingle fide, with a ſteel tool, when once they ha 
found in what line their inftrument ſhould be impell'd. By this 'ti 
evident, that diamonds themſelves have a grain, or flaky contextur, 
not unlike that of wood, which will readily be granted to conſiſt d 
aſſimilated water or juices, that having been once fluid, were fit u 
have their particles ſo rang'd or diſpos'd, as to conſtitute a body fi 
more eaſy to be cleft along the direction of its fibres, than in a v 
contrary thereto. And I remember, that having obf:rve# in a ro 
diamond, which I purpoſely examined, the flakes whoſe edges wan Þ 
terminated in one of its plains, to be far from running parallel u 
thoſe whoſe edges compos'd another ; 1 7 1 that if titis djamon| 


„ 
" * 
. Wo. 


were to be cleft, it wou'd not be ſmoothly ſplit into two pieces, becuk Pe alte 
the commiſſures probably made angles in the body of the ſtone; ther b 
and accordingly, I anni of a diamond-cutter, that he fometimes nt es in 
with ſtones, which baffled all his ſkill, and wou'd by na means ſplit, lit! pay be 
others, into two parts; but before they were cleft quite thorar „breul ation e 
in pieces. And this diſpoſition in the ſtone, he cou'd not certainly fo ng the 
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adventitious, and were imparted to them either by ſome tinging mineral 
7 juice or exhalation, whilſt the ſtone was either in ſalutis Principiis, or of 
an open texture. And this argument is too conſiderable to be ſlightly 
4 paſs'd over. For in the firſt place, a multitude of gems have been 
f deprived of their colour, by continuing long in the fire; and the expe- 
Wricnced . Boetius de Boot affirms, that all gems will loſe their colour by 
Wrhis means, except Bohemian granats. How far this may hold true, 1 
have not had opportunity OE to examine; but I well remember, 
that having purpoſely expos'd ſeveral gems in a crucible, to a mode- 
rate fire, ſome of them ſeemed to have their tincture much impair'd, 


4 Wand others quite deſtroyed thereby. But if theſe trials be not warily 
or! . made, they may eaſily impoſe upon us; eſpecially if we do not con- 
: Iſider the nature and cauſe of whiteneſs : for any diaphanous body, as 
X War as I have yet obſerved, being divided into a multitude of very 
in minute parts, and conſequently acquiring a multitude of diſtinct ſur- 
le, | faces, which briſkly reflect the light every way outwards, will appear 
ft to have a white colour, more or leſs vivid, as the particles are more 
id} Mor leſs numerous, minute, and otherwiſe fitted to ſcatter the incident 
ks} MWrays. Thus fine Venice glaſs reduced to powder, will be white; and even 
in} red ink, if ſo ſhaken, as to be brought to a froth, conſiſting of many 
e minute bubbles, will ſeem whitiſh : whence, if by too haſty an ignition 
ill! Wor refrigeration of the gems, they come to be flaw'd with innumerable 
en, Mittle cracks, they may be thought to become white by having their 
the incture driven away; when their whiteneſs really proceeds from the 
me, Mnulcicude of rhoſe little laws, which are ſingly unperceived; and this 
fil he rather, becauſe the body may ſtill retain its former ſhape, or ſeem- 
bu! ng entireneſs. To illuſtrate this, I have ſometimes heated a piece of 
hal! ruyſtal red hot in a crucible, and then quenched it in cold water; for 
3 ti} ven when the parts did not fall aſunder, but the body retained its 
tur, Wormer ſhape, the multitude of little cracks that were by this ope- 
it oF ation produced in it, made it quite loſe its tranſparency, and appear 
It 0 white body. In making this experiment, the multitude of the flaws 
y fa} Produced may be rendered more viſible, if the heated cryftal be wa- 
wil ily and dexterouſly quenched in a very deep ſolution of cochineal, 
our) ade with ſpirit of wine; whereby, if the operation be well perform'd; 


now of the red particles of the ſolution will get into the. cracks of 
Ihe cryſtal, to give it a pleaſing colour. l Ai el 161 pa 


mon! f (2+) The colours of ſeveral gems, when not deſtroyed by fire, will 
ect e altered thereby; which happening to ſeveral foſſil pigments, and 
tant; Pther bodies, confeſſedly mineral, argues a mixture of mineral ſubſtan- 

ess in the ſtones, whoſe colours receive thoſe alterations; for there 


Hay be a change of colour produced by the fire, wichout any alte- 
ation of the tinging parts conſidered in that capacity. Thus by flam- 
g the heated gem, in very many parts, a degree of whiteneſs or 
Maleneſs emerging thereupon, may ſomewhat change its former co- 

Vor, III. P lour : 
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4thly, It ſeems not improbable, that the colours of ſome gems are Nur. Hier. 
WNW 

Their colours 
being probably 


adventitious. 
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Nar. Hisr. lour: but this alteration being only a kind of dilution, is not that 3 


1 the ſtone preſently into the water again, I let it lie ther 
ti 
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which I here mean. I have, by expoling Indian granats, in a crucible 
to the fire, found them exchange their reddiſh colour for. a dark 
and dirty one, like that of iron long kept in the air. And having 
kept ſome pieces of agate prettily adorned with waves of different 
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colours, for a competent time in the fire, I found, that the greateſt 


part of the agate ſeem*d to be depriv'd of its tincture, and reduc'd t 
a pleaſant whiteneſs. But in ſome places, where there were ſtains of 


a different kind from the reſt, and where there run little veins thx 


I ſuſpected to be of a metalline nature; the colour was not deſtroy. 
ed, but changed; and the veins of the pigment acquir'd a deep red. 
neſs, which they will retain, if let alone; tho* I was induced, hy 
ſome trials I made on other pieces of Indian agate, to think, thy 
even theſe metalline tinctures might be driven away by a more hf. 
ing fire, ſo as to leave the ſtones purely white. A like change of colour 
is, likewiſe, found in ſome other ſtones ; as alſo in ſome pebbles, 2. 
mongſt ſeveral of which, that loſt only their tranſparency by ignition and 
extinction in water, one or two acquired a colour remarkably deepe 


than rhey had before. 


(3.) Having borrowed an Oculus mundi, its colour white, figur| ' 8 
round and plano-convex, and diameter about a third part of an inch! 


I pur it into a very ſhallow glaſs-veſſel, almoſt fill'd with fair water, 


and obſerv'd within a minute, that one part of the edge began t 
appear ſomewnat tranſparent ; and the whole ſtone, by degrees, lo 
its whiteneſs, appearing of a dark browniſh colour. This change hai 
reach*d the whole ſurtace, by lying nine minutes in the water; the 
taking it out, I perceiv'd the body was grown half tranſparent, and 
the parts, near the edge, being leſs thick, appeared to have {ot 
much more of their former opacity than the innermoſt part. The 


Il half an hour was expired from the beginning of the experiment; 
when, taking it out, and wiping it, I found it was grown much clearer; 
for being held againſt the light, it looked almoſt like yellow amber, 
but not quite ſo tranſparent. I next expoſed it to the air, in a ver)! 
good balance (where it weigh'd four grains and about a quarter) and 


there left it for near half an hour, to try, if by the receſs of ay | 
imbib?d aqueous moiſture, it would become lighter; but I was hin. 


dered from compleating the experiment. Tho? this did not deter me fron 


making another obſervation, which was, that within about a mini: 


after, I found a portion of the ſtone, near one part of the edge, grow! 
manifeſtly opake and whitiſh ; and in a few minutes more the whol 


ſtone began to appear in a changing condition, but did not change U 1 


every part at once, nor did the alteration make an uniform progreb; 


but one might ſucceſſively diſcover ſeveral white arches, or as *twe i 


zones, parallel to each other; and theſe being quite opake, inter 


cepted between them other little zones, which being yet ſemi- opa. 
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as the time permitted me to obſerve it: and the poſſeſſor aſſur'd me, 


hat within an hour or two it would be of a cream white. And indeed 
Y 


aw one part of it, that was pretty broad, had already obtain'd a 


avhiteneſs little inferior to that of ivory. ; : 
(4.) Another circumſtance which ſeems to favour our conjecture is, 


phat it has been often obſerved, that where coloured gems are found, 
" Wome mines or veins of metals are, alſo, to be met with. And I think it 


Wot unlikely, that, upon a ſkilful ſearch, many more diſcoveries would 
e made of veins, either of metalline ore, or ſome other mineral; 
hence, by means of juices or fumes, gems may be preſum'd to have 
Fcceiv'd their tinctures. But uſually where precious ſtones are found, 
ens induſtry and curioſity is too much confined to thoſe rich mine- 


e Eaſt- Indies, where moſt gems are produced in greateſt perfection, 
ey are ſtrangely ignorant in the manner of digging mines. To this 
„e may add, that gems are often found in the metalline veins 
emſelves, or very near them; and I can produce ſeveral amethyſts 
at a gentleman of my acquaintance took out of a piece of ground 


| Mbounding with the ores of iron and tin; the latter of which was 


there dug up in plenty. And in colder countries, ſuch as Germany and 
$£-2/2nd, where hard gems are more rare, the ſoft ones that mineraliſts 
ll Huores, are often to be found in or near metalline veins, ſo fine- 
IF tinged by mineral juices, that were it not for their ſoftneſs, they 
Pight paſs for emeralds, rubies, ſapphires, Sc. as I learn from mi- 
ral writers of good credit, from eye-witneſles, and partly from my 
n obſervation. 

(5.) But further to the ſame purpoſe, it ſeems poſſible to obtain 
om ſome gems, by menſtrua, tinctures, that ſeem rather extractions, 
an proper diſſolutions. I once made a menſtruum, which being 
pur*d upon well-colour'd granats, not calcined, but entire, was there- 
ſoon beautified with a high and lovely tincture, admired by very 
ilful perſons to whom 1 ſhewed it, becauſe the menſtruum was not 
Pore corroſive than white-wine ; yet I took this to be a genuine tinc- 
Pre, becauſe it was drawn in the cold, becauſe the liquor would not 
Inge it ſelf by ſtanding alone; and laſtly, becauſe it drew a tincture 
m antimony of a very different colour from that we ſpeak of. 
or are granats the only gems which I have made this liquor work up- 
, without heat. 

(6.) Suſpecting, for ſeveral reaſons, that ſome granats contain, be- 
des other metalline ſubſtances, many corpuſcles of a ferruginous na- 
re, I made choice of ſome ſmall ones, which by their deep and al- 
Post dark colour, I gueſſed participated largely of iron or ſteel, and 
plied them to a vigorous loadſtone, which, as I expected, readily 
ok them up; and hereto they conſtantly adhered till they were for- 


P 2 cibly 


als, and does not permit them to look after inferior ones. And in 
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4. ppeared of a brown colour, and concurr'd to make the ſtone look like Nr. Hist. 
14 pretty agate, wherein the whiteneſs made a continual progreſs as long A 


108 


Nar. Hisr. cibly ſeparated therefrom. But tho? I tried this upon ſome parcels o 4 _ 


- 


eſſential to them as we commonly repute ; ſince they reckon topaze 


and that, ſometimes, in the ſame ſtone there would be two. po 
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granats, yet I found there were not many in the heap that would eaſily 
adhere to the magnet. 

(7.) Some gems, which jewellers without ſcruple, affirm to be rubie, 
ſapphires, c. are either colourleſs, or have other colours than thoſ 
which uſually belong to them. The famous goldſmith Benvenuto Cy, 
lini ſays, there is one kind of rubies naturally white, which he prove, 
by the degree of hardneſs peculiar to rubies. And the fame author 
mentions white berils, topazes, and amethyſts; and, by his account, 
the Halian jewellers think not the tinctures of gems any thing near { 


jeu 
and ſapphires, whereof one 1s blue, and the other yellow, but bot = 
extremely hard in comparifon of all other gems, except diamonds, ” of 
be of the ſame ſpecies. The degree of hardneſs in rubies and ſapphire the 


is often ſo equal, that I knew an expert Exgliſh jeweller, who for thu | ( 
only reaſon took them to be the ſame kind of ſtone | | 


And that gems, referr'd by lapidaries to the fame kind, may be ver whe 
differently tinged, is a truth whereof 1 have ſeen notable inſtanca to « 
in diamonds themſelves ; which I therefore prefer to other examples to: 
becauſe the extreme hardneſs of Uiamonds is what keeps jewellen may 
from miſtaking any other ſtone for them; if they may be allow! the 
to try them on the wheel employed to cut them. Now of true di 
monds I have ſeen ſome that were yellowiſh, others more yellow, and 


among the reſt, one that was fo perfectly yellow, that I at firſt toc 
it for a fair topaz, tho' it was valued at near three pound weight d 
gold. I have alſo ſeen rough diamonds, as they came directly outd 
the Indies, which were either bluiſh or greentſh, and one particular) 
which was ſo green, that if its ſhape, &c. had not convinc'd me 0 
the contrary, I ſhould have taken it for an emerald. | 

F once purchaſed a confiderable number of ſmall rubies, many « 
which were curiouſly ſhap'd ; and coming to look upon the whot 
parcel more leifurely, I found one colourleſs, but in other reſpet 
ſo like the reſt, that I conjectured it of the ſame kind, only coagulati 
and hardened before the mineral pigment had tinged it of the colour 
the reſt. And J was confirm'd in my gueſs by a gentleman, who ha 
been in the chief places of the Eaft-Indies, where rubies are found, ai 

rticularly at the river of Siam or Pegu, where he frequently (ar 
theſe ſtones taken from the bottom of the water, and, ſometins 
took them our himſe}f. This gentleman aſſured me, he had there { 
ſeveral ſtones, each of which was partly a ruby and partly colourleb Þ 
rtions d. 
one ſort, and a third, lying betwixt them, of another; which  Þ 
frequently oblig'd the jewellers conſiderably to leſſen the bulk d 
ſuch ſtones, by cutting off the untinged part. And if my memory do 
not much deceive me, I ſaw, in a curious prince's cabinet, a ring, 


with a ſtone of a moderate bigneſs, whereof only about one halt 5 
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Vell tinged, while the other remained colourleſs. In gems that are Nr. Hisr. 


leſs precious, and not fo tranſparent, eſpecially in agate and opake LW WV 


ſtones, I could eaſily give a multitude of inftances of the ſame entire 
ſtone being differently tinged in ſeveral parts; and I uſually wear, in 
a ring, a ſmall fardonyx, wherein there are three portions, one within 


i another; the uppermoſt whereof is black, the middle a kind of cheſ- 
nut colour, the other blue, almoſt like a tarquoiſe; each of which 


portions is exactly of a fine oval figure, and each of the two outermoſt 
of a very uniform breadth and colour throughout, and exactly parallel 
to the other. And to inſtance in tranſparent ftones, *tis known, that 
jewellers reckon among ſapphires, not only that ſort of azure ſtones 


F which uſually paſs under that name, but alſo another kind, becauſe 
Jof their ſapphirine hardneſs ; tho' for their want of tincture they call 
them white ſapphires. 


(8.) We ſometimes ſee gems partly tinged, and partly not, in ſuch 
a manner as if the pigment, mixing with one portion of the matter, 
whereof the ſtone conſiſted whilſt it was liquid or ſoft, were not able 
to diffuſe it ſelf thro' the whole, nor to give an equally intenſe colour 
to all the portions in tinges. Tis true, in ſome caſes the diffuſion 
may be ſtopped by the petreſcent juices firſt coagulating in a part where 


the tincture was not mixed; and perhaps in others, the different co- 
> lours may have belong'd to different portions of matter coagulating up- 


on or againſt each other, at different times, yet ſoas to ſeem one entire 
ftone ; but which ſoever of theſe explications be admitted, it will con- 
firm our hypotheſis, that the origin of gems is from a fluid or ſoft 
material. I have in ſome hard ſemi-diaphanous ſtones, as well European 
as Eaſt-Indian, obſerved a very irregular and unequal diffuſion of tins 
cture. And in Lacy, I have ſeen a large piece of cryſtal, whereof the 
pyramidal part was of a tranſparent green, whilſt the vertex appeared 
richly tinged like an emerald ; but the farther the colour ſpread from 
thence, the fainter and paler it grew; ſo that before it came near the 
baſe, it was quite ſpent, and left the larger part of the ſtone tranſparent 
and colourleſs, like ordinary cryſtal. And hence, perhaps, we ma 
explain the meaning of Foſephus Acofte, where he ſays, that emeralds 
grow in ſtones like cryſtal z that he had ſeen them in the ſame ſtone 
taſhion'd like a vein ;, and that they ſeem, gradually to thicken and re- 
fine, And this learned author has a memorable obſervation, that may 
confirm both what I have juſt now related, and what we mentioned a 
little above about colourleſs gems: I have ſeen, ſays he, ſome that 
<< were half white and half green; others all white, ſome green, and 
** very perfect.“ | 
| To conclude, I have given to pieces of rock-cryſtal, tolerably good 
tinctures by mineral fumes 3 and ſuppoſing the pieces, thus coloured, 
to be entire ſtones, as they generally appeared to be, the inſtance will 
be pertinent to our purpoſe ; for tho? the colours thus given, do not 
ufually penetrate very deep, and are aſſiſted by no faint degree of heat; 
| yer, 
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Nar. Hisr. yet, on the other ſide, theſe cryſtals had attained their full hardneſs, 
N and, after their colouration, were cut and poliſh'd like others; whilſt 


Heterogeneous 

8 

been found in 
their ſubſtance. 


the gems we mean, are ſuppoſed to have been tinged under ground, 
when they were yet fluid, or at leaſt ſoft. That there are ſometime; 
generated in the bowels of the earth, mineral exhalations, capable of 
applying themſelves to the ſtones they meet with there, is certain; and 
that alſo ſome hard and ſtony ſubſtances have been actually tinged by 
ſuch mineral ſteams, I ſhall hereafter ſnew. I remember too, even in 
ſo hard a gem as a ſapphire, to have obſerved the efficacy of theſe ſub. 


terraneal fumes ; for I have often ſeen one of thoſe ſtones, wherein a . 


fine ſeal was cut, which continued ſo oddly tinged, notwithſtanding 
what had been taken off to reduce it to an exquiſite ſhape, that a ſki]. 
ful perſon of my acquaintance, by whom it had been engraven, aſſured 
me, that he found it of the full hardneſs of a ſapphire, and that the 
mineral fumes had ſo ſtained it, that, in his opinion, it might, by the 
look, paſs for a chalcedonian. 

5 thly, Solid gems may include heterogeneous matter in them. Seve- 
ral inſtances of this ſort have ſcen in opake ſtones ; but in tranſparent 
ones they are very great rarities 3 and therefore it will not, I preſume, 


be thought ſtrange, if I mention but a few. Firſt then, a very in- | 


genious lady, who had accompanied her huſband in an embaſſy to a 
great monarch, aſſured me, that ſhe brought back with her a piece of 
cryſtal, in the middle whereof there was a drop of water, that by its 
motion might be very eaſily obſerved ; eſpecially when the cryſtal was 


made to change its poſture ; and I have in ſome pieces of rock-cryſtal | | 


obſery*d particulars, which ſeemed to argue, that ſomewhat or other 
was intercepted in the body of the ſtone. 


A curious perſon who traded in Indian gems, particularly in grizolets, | 


averr*d to me, that among ſeveral rough ones brought from the Indies, 


he had ſeen one that was about the bigneſs of a filberd ; in the ſolid 
ſubſtance whereof there was a cavity, with a certain liquor in it, which, 


by changing the poſture of the ſtone, might be made to move to and | 


fro. And when the drop was ſettled, it was of the bigneſs of a round 
pearl, that he ſhewed me, which wanted ſomewhat of a moderate ſize 
for a necklace ; he added, that this rarity cauſed the ſtone, which was 


otherwiſe of ſmall value, to be priz'd at an hundred pounds. And 1 | 
have my ſelf ſeen a monſtrous. gem, which was little leſs a rarity than 
the former. And what renders this account of the grizolet the more | 
probable, having broken a ſtone, that was brought as a rarity from the 


Eaſt- Indies, where gems are often harbour'd in ſuch ſtones, I found in 
the ſolid ſubſtance of it, which was ſo hard as to ſtrike fire like a flint, | 
and in its little flakes was at leaſt ſemi-diaphanous, a cavity, wherein | 


were coagulated very minute, poliſhed, cryſtalline ſtones, that ſeemed 


to have their points inwards ; which argued there had been ſome liquor 


there, wherein theſe glittering particles had ſhot, tho' in proceſs of 


time, the remaining and incoagulable part of it might have been im- | 


bibed 


4 
[4 
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bibed by the ambient matter, if not have eſcaped thorough it, by vir- Nax. His r. 
die of ſome peculiar congruity of it with the pores of the ſtone ; which WOWwWwvw 
need not be thought impoſſible, ſince experience has aſſured us, that 
ſome ſolid ſtones, and even gems, may be penetrated, or have their 
texture altered by common water. Nor are theſe the only heteroge- 
Z neous ſubſtances I found included in this ſtone, 
Amber, which is reckon'd among gems, and ſometimes proves ex- 
ceeding hard, affords a great confirmation, or at leaſt an illuſtration of 
what I have been ſaying 3 for I have now by me a fine piece of that 
ſubſtance clear and ſolid, wherein is included a large entire fly, in ſha 
and ſize much like a graſhopper, but variouſly and curiouſly colour'd, 
with his wings diſplay'd. | 

To theſe obſervations I ſhall add, that I have poſſeſs'd one of thoſe 
pale amethyſts, which ſome call white, wherewith I cou'd readily cut 
T glaſs ; yet in the body of this ſtone there appeared to be a conſiderable 
number of things that look'd exactly like hairs, ſome of them lying 

arallel, and others inclining to one another ; and upon viewing them, 

| | Lock by the light of the ſun, and that of a candle, in various poſitions, 
| WF ſome of them ſeemed at times to be of a lovely reddiſh colour, but re- 
flected the light, as if they were well filled either with air or water; 
; | ® tho? for the moſt part they ſeemed of a browniſh colour, which made 
the ſtone not a little admired. And a gentleman, eminent for his tra- 
6 
$ 


vels into the Eaſtern parts, and for his ſkill in jewels, told me, that 
he had ſeen a white ſapphire, a table-ſtone, about the middle whereof 
appeared a cavity, large as a pin's head, or a ſmall vetch, containing 
a drop of liquor, that it ſeems cou'd not be coagulated into ſtone with 

the reſt of the matter. This liquor, he ſaid, was very eaſily diſcern- 
, EE ible, by ſhifting its place in the cavity, as the ſtone was put into dif- 


„ ferent poſtures. He farther aſſured me, there was no flaw in the ſtone, 
d | Wat which the liquor might be ſuſpected to have entered, but that the 
, cavity appeared every way encompaſſed by the ſolid ſtone, and lay a- 
4 | bout the thickneſs of three barley-corns, below the upper ſurface of it. 
d And, indeed, I have ſometimes ſuſpected, that even in diamonds 
ce | FF chemſelves there may poſſibly be intercepted, or mixed with the pure 
s petreſcent ſubſtance, particles of heterogeneous matter; and in this 
| | Wluſpicion I was a little confirmed, by the odd clouds I had obſerved in 
in an extraordinary diamond, and by hydroftatical, and other obſervations, 
re | made upon ſuch ſtones ; ſome of which proved heavier than either cry- 
he | Wftal, or white marble. And, likewiſe, an ancient diamond-cutter of 
in | great experience aſſured me, he had obſerved a ſenſible difference of 
t, | weight among diamonds of the ſame growth, eſpecially in thoſe that 
in WM vere cloudy or foul ; and that he ſometimes found in diamonds of the 
ed | bigneſs of two peas, it amounted to about a carret, which is by com- 
or | mon eſtimation four grains. | 

of | FF ©/>ly, The laſt argument I ſhall produce to ſhew, that the matter 
n of ſeveral gems may have been once fluid, ariſes from the proofs of the 


ed ſecond 
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And metal- mately mingled with their ſmalleſt particles, it will be very reaſonable 
line, or mine. to ſuppoſe, that ſuch a mixture was made, when the bodies were in , 
ral bodiesmix- fluid form; how elſe ſhould the metalline corpuſcles be convey'd into 


ed with their 


Jmalleſt parti- 


cles, 


Whether gems 
are f:ſhiom'd 
by ſome ſemi- 
nal or plaſtic 


power ? 


ſuch compact and hard bodies as gems ? But if our hypotheſis be ad. 


mitted, *tis eaſie to apprehend how among bodies ſo entirely different 


as metals and ſtones, ſuch exquiſite mixtures may be made, as are re. 


quired to give an uniform colour, tranſparency, and figure to them, 
To ſtrengthen the preceding circumſtances, I ſhall add the teſtimony 
of a late French author, who wrote about the method of eſtimating 
gems, according to the rates of modern jewellers. This curious gen. 
tleman gives us, from the mouth of the late famous travellers he con. 


verſed with in ſeveral parts, an account of the number and names of 


the places where diamonds and rubies are found in the Indies; adding 
ſome circumſtances and particularities about the quality of the ſoil in 
thoſe places, that I have not elſewhere met with. Speaking of the firl 
of thoſe three diamond-mines, which he takes to be the only ones in 
the Eaſt- Indies, after having told us, that the ſtones are there found 
ſome in the ground, and ſome in the rock, he adds, that thoſe drawn 
from the rock, or the neighbouring parts, have commonly a goot 
water; but for thoſe which are drawn out of the ground, their water 
partakes of the colour or ſoil wherein they are found ; ſo that if the 
earth be clean, and ſomewhat ſandy, the diamonds will be of a gool 
water 3 but if fat, black, Cc. they will have ſome tincture thereof: 
nay, he immediately annexes, that if there be ſome black or red ſand 
among the earth, the diamond will alſo retain ſome grain of it. And 
mentioning the ſecond mine of diamonds, he declares, that here, asin 
the former, the ftones partake of the quality of the ſoil ; fo that i 
that be boggy or moiſt, the ftone will incline to blackneſs 3 and if red- 
diſh, *rwill have an eye of that colour. He alſo tells us, that of lar 
there were found in the kingdom of Golconda, ftore of diamonds; | 
which being brought to the firft miniſter of ſtate, he forbad all further 


ſearch after them, becauſe not one in the whole number had a goo! 


water; the whole parcel being either black or yellow. 

Before we proceed further, tis proper in this place to take notice 
of a confiderable objection that may be offer'd, againſt the doctrim 
hitherto deliver'd. This objection is taken from the configuration of 
ſome gems, and eſpecially the priſmatical one of cryſtal, whereof ve 
have given ſeveral inſtances, For it ſeems {ſcarce poſſible, that ſo ar 
rious a ſhape ſhou'd be ſo uniformly produced, in ſuch a multitude ol | 
cryſtals, great and ſmall, unleſs there were ſome ſeminal and plaſtic 
power to faſhion their matter in a regular and geometrical manner. 

But he who ſhall attentively conſider the figuration of ſalts, and of | 
metalline and other magiſteries diſſolved and coagulated with them, 


may be thereby greatly aſſiſted to diſcover the invalidity of * 
; Ob- 
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oecction; but becauſe tis very ſpecious and important, I ſhall exa- 
ne it a little more particularly. | 

And firſt, there is no abſurdity to ſuppoſe, that if there be a ſeminal 
nd plaſtic power in mineral bodies, it may be harbour'd in liquid prin- 


3 iples as well as others; for we ſee that the ſeed of animals, which 
often, as in the elephant, the rhinoceros, &c. produces hard ſolid bones, 


eeth, and horns, is ar firſt but a liquid ſubſtance ; and the forming 


power in ſome trees and their fruits, converts the alimental juice into 


Food, ſhells, and other very ſolid, and ponderous bodies. 

Sccondly, in accounting for the figures of alum, vitriol, and other 
Hults, that are curiouſly and geometrically ſhaped, there is no neceſſity 
o introduce a diſtin, architectonic principle; fince thoſe bodies may 


eceive their ſhapes from the coalition of ſuch ingly inviſible cor- 


Puſcles, as by the motion of the fluid, wherein they floated, and other 
Kliſtant circumſtances, are determined to ſtick together, rather in 
What manner than another. Thus a ſalt made from common ſalt, by 
She ſingle aſſiſtance of oil of ſulphur, or of vitriol and water, tho? 
Panifeſtly a factitious body, wherein the ſea-ſalt has its own nature de- 
WMroyed, yet by reaſon of the figure of the reſulting corpuſcles, and 
heir fitneſs to convene, when diſſolved in water, into curiouſly ſhap'd 
Podies, will, when rightly prepared, often ſhoot into long cryſtals, 
© with points like diamonds, Ak native cryſtal as well in regu- 
arity of ſhape, as tranſparency of ſubſtance. And that *twas partly 
he figure produced by the operation of the oil of vitriol upon the 
Fa- ſalt, and partly other circumſtances, that determined the ſhape 
f the cryſtals, appears from hence, that when the quality or pro- 
Portion of the oil of vitriol, was different from what it ſhould have 
Peen, or any error was committed in ſome part of the operation, the 
line concretions, tho' they did not ſhoot at all like cubes, as the ſea- 
Halt, which they were made of, wou'd alone have done; yet they ſhot 
rery unlike rock-cryſtal, tho” into cryſtals for the moſt part very fine- 
and differently 3 And that the natural figure of the ſea- 
Halt is no way neceſſary to ſuch configurations, is manifeſt from this 
Experiment. I took ſome ſtony S:iriz, found in caves and grotto's, 
WF boſe petreſcent liquors coagulate, before they have time to fall down; 
Ind having diſſolved them in ſpirit of verdigreaſe, I put the clear ſo- 
ton to evaporate in a digeſtive furnace, after the ordinary manner; 
Ty which means, tho' I made the experiment more than once, I had 
W-ther a coagulated maſs, than any thing like cryſtals ; whence it ap- 
ears, that a conjunction of ſeveral circumſtances may be requilite to 
Petermine the figuration of conſiſtent bodies made out of fluids ſince. 
Pere, for want of time to make occurſions enow for the particles to 

oncrete aſter the moſt convenient manner, the experiment. ſucceeded 
ot. Upon allowing many days to another ſolution of the Siriæ, made 
In the ſame menſtruum, there ſhot about the ſides and bottom of the 
Vor, III. | | Q _ glaſs. 
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glaſs a number of diſtinct cryſtals, long, tranſparent, and curiouſly 
ſhaped. | 

Perhaps *rwill be ſaid, that the petreſcent juice, when broken, often 
appears to abound on the inſide with narrow ſtreaks like thoſe of anti. 
mony 3 and that I myſelf have obſerved ſome gems to be made up of 
thin plates; which internal figuration ſeems much more difficult to he 
accounted for, without a plaſtic form, than the external. 

But, for ought I find, many known falts wou'd, when broken, 
appear to be geometrically figured, even in their leſſer corpuſcles, 2 
well as in their entire bulk; if we had eyes ſharp enough to difſcer 
the ſhapes of the minute, as well as of the larger bodies. And we hay: 
great inducement to think, that the ſmall viſible concretions, of which 


the bigger grains of ſalt conſiſt, are as well as the greater, of a cubic; 


figure. Beſides, there are ſeveral bodies ſo luckily ſhap*d, that upon 
a flow coalition, they will convene into a multitude of manifeſt concre. 
tions; ſome of which conſiſt of ſtreaks, and ſome of flakes. Thu 
in the common fſal-armoniac, tho* confeſſedly a factitious body, upon 
breaking the bigger maſſes, great multitudes of ſtreaks are obſervable, 
like thoſe we uſually find in the broken S::riz of . water. And 
I have prepared concretions, ſome of which conſiſted of ſalts alone, 
and others of ſalts and minerals, ſuch as ſtones or antimony, which 
look*d very like talc, being white bodies made up of a multitude of 
very flender ſtreaky particles, lying lengthwiſe one upon another. An 
as I have taken out of the earth many concretions, outwardly ſhap'l 
like a rhombus, and compos'd of a multitude of flat and extremely thin 
plates; ſo have I ſometimes imitated ſuch concretions by art. And tho 
a ſolution of ſilver in purified Aqua fortis, uſually affords only a grea 
company of ſmall, thin, and ſeemingly ſimple flakes, like ſcales of fiſh; Y 
yet having diſſolv'd a large quantity of the metal together, and ſuffer'd 
it to ſhoot leiſurely, and with due circumſtances, I obtained many 
cryſtals, which were geometrically figured without; and conſiſted of 
multitude of exceeding thin flakes, orderly adhering to one another. 
And for a yet more pregnant experiment, to clear this objection; | 
tin-glaſs, tho? a compact and ponderous body, conſiſts of many ſhining, 
poliſh'd flakes ; yet I found, that if this mineral were melted, and 
ſuffer'd to cool of it ſelf, the diſpoſition of its component particle: 
wou'd determine them to {tick to one another in broad ſhining flakes; 
whereof many will lie upon the reſt, and ſome acrofs each other, at 
various angles, according as the matter happen'd in its ſeveral portions 
to be refrigerated. There are factitious bodies alſo, which afford u 
the like inſtances ; as I have obſerved in mixtures of copper, iron, and 
other minerals; and very conſpicuouſly in good Regulus martis ftellatys, 
whoſe internal parts may be found, by breaking it, to confift of flat 
ſhining, poliſh'd flakes. 

If it be urg'd, to ſtrengthen the foregoing objection, that ſome pe- 
treſcent juices concrete, even whilſt men are looking on; and yet ou 


ſtony 


+ 
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4 ſtony Stiriæ have in ſome places a ſtreaky, and in others an angular con- Nar. Hy 
4 figuration of parts 3 I anſwer firſt, that I have ſeen ſeveral concretions | 

of chat kind, which, as far as appear'd to the eye, were made up of 
5 Darts confuſedly jumbled together. And, ſecondly, I have found by 
trials, that if there be a due diſpoſition in the component corpulcles 


* 


of bodies to ſuch configurations, they may be brought to concrete ac- 
@cordingly, in a far ſhorter time than one wou'd imagine. Having 
ſometimes warm'd fix or ſeven ounces of Aqua fortis, glutted with fine 
ſilver, till the mixture was wholly brought into a tranſparent liquor; 
Wand then put the clear, ſtrong glaſs which contain'd it into cold water, 
that the menſtruum might be the more haſtily refrigerated ; I ob- 
erved, that when once the diſſolv'd metal began to ſhoot, the coagu- 
ation into figur'd cryſtals proceeded fo faſt, that the naked eye cou'd 
Nee its progreſs. And having ſometimes put a quantity of ſalt and ſnow, 
yr ſome other ſtrongly refrigerating mixture, into a convenient glaſs, 
nd wetted the outſide with a ſtrong ſolution of ſal-armoniac, or ſome 
Krinous ſpirit, whereby, tho' it wou'd be coagulated in leſs than a 
inute; yet the ſalt into which it ſhot had uſually a curious and deter- 
inate figure, according to the nature of the liquor that afforded it; 
as I have often experienced. | 

Perhaps you will ſay, theſe inſtances are taken from ſaline bodies, 
Which are, for the moſt part, diſpoſed to convene into ſmooth ſur- 
Aces, and angular ſhapes, and to be eaſily wrought on by the external 
Fold ; and that it may yet ſeem ſtrange, what in ſome caſes muſt have 
Pappened, if our hypotheſis be admitted, that external circumſtances 
Ind accidents, ſuch as the figure of a mould, or womb, the coldneſs 
f the ambient medium, Sc. ſhould viſibly, and ſometimes greatly 
Wiverſify even the internal figuration of cloſe and ſolid minerals and 
ems; without excluding all rhoſe that are ſuppoſed to be of a quicker 
Poncretion. 

To clear this difficulty, I ſhall ſubjoin an experiment, deviſed to 
Mhew, that if the corpuſcles of a body be ſo ſhap'd, as to be fitted, 

Dy cheir coalition, to conſtitute ſmooth, gloſſy planes, tho* they be 
Hriouſly ſhuffled and diſcompoſed as to their priſtine order; yet if kept 
r a while in a ſtate of fluidity, they will preſently convene again into 
nooth, ſhining planes; and the ſituation of thoſe planes, with reſpect 

one another, will be exceeding uniform and regular, conſidering the 
MWoncretion is haſtily made; while their internal contexture will be 

Puch diverſify'd by circumſtances, as particularly, by the figure of 
e veſſel or mould, wherein the fluid matter concretes. Contideriog 

Wen, that if, as was lately obſerved, we break the lumps of tin-glaſs, 

will difcover a great many bright and ſmooth planes, which ſome- 

mes meet, and ſometimes croſs one another, at very different angles ; 

chought it probable, that a body which had been melted, and was 

t to convene into ſuch planes, wou'd not only do the ſame upon a 

Feond fuſion, but might have the order and magnitude of theſe planes 
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| Nat. His r. diverſified by the figure and capacity of the veſſel, choſen for the pry. 
| | poſe. Having, therefore, powder'd a ſufficient quantity of tin-glaf 
when *rwas well melted, and caſt it into a good pair of iron mould, 
whole cavity was an inch in diameter, we thence obtained a bullet, RC 


| which, being warily broken, ſeem'd, as we expected, to be made up An 
of a multitude of little ſhining planes, ſo ſnhap'd and placed, that thy ſtir 
appeared orderly. to decreaſe, as they were further removed from the rot 


ſuperficies of the globe; they were, likewiſe, ſo rang'd as to ſcem 
made up of a multitude of theſe rows of planes, reaching every way, 
almoſt like ſo many radiz of a ſphere, from the center to the circum. 
ference. But if tin-glaſs be melted in a crucible, and ſuffer'd to cod 
there, the matter, when taken out and broken, will appear, indeed, 
full of ſmooth planes, but, as was lately intimated, very wregulariy 
and confuſedly aſſociated or ranged. | | 

This experiment we have, alſo, varied by eaſting bullets of ſon: 

other bodies, and particularly of the ſimple regulus of antimony, an 
with ſucceſs ; tho* the texture hereby produced was not ſo uniform a 
in tin-glaſs. And by caſting melted ſulphur into a ſpherica! body d 
about five or ſix inches diameter, and breaking it warily 3: tho' or 
| wou'd think this an unlikely mineral ro make any other than a conf, 
| ſed concretion 3 it preſented us great fibres almoſt like little ſtraws 
| whoſe number and orderly fituation afforded a conſiderable inſtance fx 
| my preſent purpoſe. 
| And having broken ſeveral marcaſites of a peculiar fort, that wer 
| either reite or almoſt of a cylindrical figure, to obſerve their in- 
ternal ſtructure and qualifications; I found in ſome of them a gret 
many rows of little planes, or glittering corpuſcles, reaching from th 
innermoſt parts to the external ſurface, and in thoſe that were cylir 
drical, to the outſide. Theſe ranks of gold-colour'd particles, in tt: 
ſeveral planes of the broken mineral, ſeemed like ſemi-diameters, iſſ. 
ing from a row of phyſical points of an imaginary line, lying alma 
like the axis of a cylinder; as if the cavities of the chalk or clay, when: 
theſe marcaſites were found, had. made the ſoil like a mould, wheret 
the matter of them being detained, whilſt *twas in a fluid form, aftc 

wards concreted like the bullets of our tin-glaſs, &c.. 

As to the uniformity. of ſhape admir*d in gems, and which is thougi! 
to demonſtrate them to be form'd by a ſeminal and geometrical pri 
ciple; I cannot find, upon a. more. attentive ſurvey, that it is near 0 

great as men uſually imagine. F 

In ſeveral tranſparent. gems it manifeſtly appears, as I lately note 
that the ſhape was, in a. great meaſure, owing to the figure of tit 
womb or mould, wherein the matter, whilſt liquid or ſoft, happen 
to ſettle. But in ſome other tranſparent and well figured gems, 
the ſame denomination, and, ſometimes, growing very near one al 
ther, I have found, by a diligent inſpection, a manifeſt, and ſome 
umes a very conſiderable difference of ſhape, either as to the 2 4 
| ok 


licolars with thoſe of a ſtone of the ſame kind perfectly figured. wm 
= This I took notice of particularly, in two ſorts of ſtones, granats and 
W Crip diamonds. A conſiderable number of the former, that grew in 
X 4mcrica, was brought to me in one lump of matter; but growing in di- 
= inc parts of it, and without touching one another. Among theſe I took 
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I notice of a manifeſt diſparity of ſhape; ſo I did in ſome African ones, 


4 as alſo. in others that were European; one of which, being of an extra- 


ordinary large ſize for a figured gem of the tranſparent kind, and 


W weighing above eleven drams and a half, I. conſider'd, with a parti- 
W cular attention; and found, that tho' it ſeemed to have been coagu- 


lated in a fluid medium, and to conſiſt of twelve planes, at theconcourſe 


of two or three whereof it ſeem'd to have been broken off from the root; 


yet it was very far from the geometrical dodecahedron; for as this 
conſiſts of twelve equilateral and equiangled pentagons, almoſt all the 
planes of our granats were quadrilateral, and very different from what 
they ſhould regularly have been, not only in magnitude, but in ſhape ; 
for one of them ſeemed to have five ſides 3 and for the reſt, ſome 
were neareſt to a rhombus, others to a rhomboides ; but the moſt 


XX were trepezia. And, by: the way, a curious perſon ſhewed me a pearl 
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very irregularly ſhaped, and of an enormous ſize. It was ſo artifi- 
cially ſet in gold, that by the help of a little of that metal, fitly pla- 


ced, the whole jewel repreſented a lion; yet J made a ſhift to meaſure 
it exactly with collapar compaſſes, and found the length to be an inch 
and a half, and the greateſt breadth, where it was of a proportion- 
able thieknefs, to be F inch. The colour was orient enough, except 
one dark ſpot, which by its ſize, figure, and fituation, I gueſſed to be 
the remains of that part whereby *rwas faſten'd to the ſhell of the fiſh 
which produced it. And thus much for the firſt ſort of gems, . whoſe 
figures I obſerv'd to be irregular, | 

The ſecond conſiſts of thoſe cryſtalline ſtones, ſome of which are much 


| harder than the Brito] diamonds, or, perhaps, than rock-cryſtal it 
ſelf; for *tis eaſie to write upon glaſs with them. Having procured a 


large number of theſe ſtones, I- took notice, by comparing them to- 
gether, that tho* ſome. of them were geometrically and curiouſly ſhap'd 
like rock-cryſtal, having each ſix ſides, whereof two, that were op- 
polite, ſeem'd perfectly alike and equal; and tho* the ſtone had a 
pyramidal. termination, made up by ſeveral. reſembling and curiouſly. 
figur'd planes, that ended in a ſolid angle; yet the greateſt number; 
by much, of theſe diamonds, conſiſted of ſtones whoſe figures were far 
from exact and uniform. For tho' moſt of them had ſix long planes, 
yet often the oppoſite anes were neither parallel to one another, nor 
ſimilar, but exceedingly unequal 3- and thoſe planes that went to make 
up the apex, compared with one another, or with regular patterns, 
their figures, magnitudes, and manner of concurring, were ſo-remots 
from uniform, as to agree far better with our hypotheſis than with 

2. the. 


gguree, or bigneſs of the ſides that made it; by comparing theſe par- N 4 
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ich probability, be here pretended ; for they ſeem'd to have been form 


ſeparately in a fluid ambient, except at the bottom, where they were 
faſtened to the rock; as appeared by an opake root which ſtill adhe. 
red to moſt of them. And, if I miſremember not, I have more thay 
once, on diamonds newly brought from the Indies, and ſome of them 
very fair ones, obſerved great irregularities in the area's of the ſuper. 
ficial planes, or in their figures, or both; and, ſometimes, in the very 
number as well as ſituation of their ſolid angles. 

I now proceed to ſhew, that the figuration of gems not only con. 
ſiſts with our conjectures, but confirms them; for I have, more than 
once, taken notice in Corniſb diamonds, that a ſmall ſtone, of the 
ſame kind, has made, as it were, one body with a greater ; not only 
adhering cloſely to it, but being bedded in it; fo that when they 


were ſeparated, there remained a cavity in the larger, whoſe figure | 


exactly anſwered that of as much of the ſmaller ſtone as chanc'd to be 
lodg*d therein. Thus, alſo, I have ſeen a greater grow to a much 
leſs ; there being a cavity in the latter anſwerable to the part of ch 
greater that had enter*d it; which ſeems to ſhew, that the ſtone to 
which the other grew, was firſt form'd and harden'd, fince it recain'd 
its own ſhape; and that whilſt this adhered to the rock or ſoil, more 
liquor began to coagulate, by faſtening it ſelf to the ſolid body, which 
was already concreted. Thus by putring into a ſtrong ſolution of pure 
nitre, or rock-alum, ſome little ſticks of wood or other ſolid body, 
that may be kept ſteadily in the ſame poſture, you will ſee many co- 
agulations begin to be made againſt them; and the cryſtals, thus con- 
creted, will neceſſarily have their figures incompleat, and cavities cor- 
reſpondent to thoſe parts of the ſtick whereto the ſaline corpuſcles fa- 
ſtened. And tho? I inſtance this inoſculation of figured ſtones but in 
Corniſh diamonds, 
in I have obſerved it. And particularly, I found among a parcel of 
minerals, a fine tranſparent and neatly figured ſtone, which ſeem'd to be 


pure cryſtal; but lay coagulated about a kind of branching wire, where. 


of a great part was encloſed by the ſtone, ſeem'd to grow out of a 
piece of ore, reſembling that of ſilver; which the owner affirmed to 
be, together with the above mentioned branch, good ſilver, produced 
by nature in that form; which excellently agrees with the reſemblance 
I juft propoſed, betwixt the coagulation of diſſolved ſalts and the li. 
quid matter of gems, about ſtable bodies immerſed therein. 


A greater But to proceed. The ſecond grand conſideration, whereon our hypo- 


ſpeciſic gravi- thelis is founded, ariſes from the weight of ſome gems, which, being 


ty in gems ar” greater than what ſeems to belong to them, - as hard tranſparent ſtones, 
Sue, ir Ne- 


* line or mi. Ve may, probably, deriveit from metalline or mineral mixtures, Gems are 


zeral nature, Eſtimated by lapidaries as they weigh a determinate number of carrats, or | 
N 12 fete 
ecko. 


of grains; for they compare only the weight of ſtones of the ſame kind, 
to one another, as the greater or leſſer weight argues a greater or leſs 


bulk 3 | 


et thoſe are not the only tranſparent minerals where. | 
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bulk ; without regarding the ſpecific gravity of them, which depends Nax. Hisr. 
not on their magnitude. WY 
Now rock-cryſtal, as it is by mineraliſts reckon'd among gems, ſo 
it is hard enough, as I have tried, both to cut glaſs and to ſtrike fire; 
andi its having fo great a tranſparency, and wanting colour, makes it ex- 
ceeding likely to be free from adventitious mixtures. I therefore pitch- 
ed upon it as the ſtandard whereby to make a probable eſtimate of 
the weight of gems; and having hydroſtatically examined it, firſt in 
the air, and then in water, I found its weight to an equal bulk of the 
latter fluid, as two and almoſt two thirds to one; which, by the way, 
X ſhews us how groundleſly many learned men ſuppoſe cryſtal to be ice 
x extraordinarily hardened by a long and vehement cold; for ice is bulk 
for bulk, lighter than water; and Madagaſcar, as well as other coun- 
tries in the torrid zone, abounds with cryſtal. | 
Having thus found the weight of cryſtal to water, when I met 
with a coloured gem, whoſe ſpecific gravity I gueſſed to be ſenſibly 
greater than of that, I ſometimes weighed them in the air, and in the 
vater, and ſo diſcovered whether I had conjectured right. And if the 
EF ſpecific gravity, of the gem much exceeded that of cryſtal, I thought 
Hit probable there might be ſome metalline or mineral corpuſcles mingled 


dat — __ 
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with the ſtony ones thereof, whence it might alſo, probably, derive 
its tincture, Finding ſome American granats, which I had a great and 
peculiar reaſon to believe had once been liquid, of a colour ſo deep, 
that they were almoſt opake ; and judging, likewiſe, by my hand, 


that they were much heavier than pieces of cryſtal, of the fame bulk, 
I weigh'd them in a pair of nice ſcales in air, and in water, and found, 
Was I expected, that they were almoſt four times ſpecifically heavier 
than that fluid; and, conſequently, heavier by about a third part, than 
pieces of cryſtal of the ſame bigneſs. But we muſt obſerve, tho? when 
Naeolour'd gems have a greater gravity than cryſtal, tis probable ſome 
metalline pigment, or other mineral ſubſtance, may be mixed with 
them; yet if ſuch gems have no ſuch additional weight, it will not 
follow, that their colour cannot proceed from any mineral tincture; 
Wfince a mineral ſubſtance may be preſent in a liquor even when it adds 
Ino manifeſt weight thereto. Thus I have found a mineral water, which, 
by its taſk, its effects, and the colour it would ſtrike, appeared to be 
richly impregnated with iron; yet being carefully examined hydroſta- 
Wrically, it ſeem'd very little, if at all heavier than common water. 
The laſt argument I ſhall now make uſe of is, that out of ſeveral Metals ard 
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0- } Fpncdicinal ſtones, and even out of ſome fine gems, real and corporeal er = 
ng metals, or other mineral ſubſtances, may be extracted. But as the — 
es | further proſecution of this argument will be more proper hereafter, 

Ire With regard to opake gems, where its force will beſt appear; I ſhall 

or | put lightly touch upon it in this place? To ſhew, however, that it 

d, | pffects gems as well as opake tones, I obſerve firſt, that ſeveral ſtones. 


4 4 eckoned amongſt precious ones, are opake ; as the turquoiſe, the onyx, 
"| 2 the- 
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Nar. Hisr. the ſardonyx, &c. not to mention the ſemi-opake. Beſides, I much 
WV queſtion, whether tranſparency be abſolutely eſſential to thoſe pre. 
cious ſtones, wherein *tis uſually found. And I might here mal; 
it probable, that opacity and tranſparency often depend upon the 
manner wherein the pigment is diſperſed rhro* the ſtony matter of 
the gem; and the convenient or inconvenient ſituation of the pore, 
with reſpect to the rays of light. Moreover, ſeveral precious ſtone, 
and even diamonds themſelves, have ſometimes great clouds, which 
render them in thoſe parts opake, without hindering them from bein 
true diamonds or gems, of this or that kind, to which their hard. 
neſs, colour, Sc. entitles them; and not to obſerve that cornelians, 
agates, and ſome other ſtones, are ſometimes found to be tranſparent, 
and ſometimes ſemi-diaphanous, I have ſeen even a ſardonyx tranſpy. 
rent. And as for granats, I have had ſome figured ones that ſccmed 
quite opake ; and others of ſeveral countries, that were in ſome places 
diaphanous, but as to the main bulk of their bodies almoſt as dark a; 
-ordinary ſtones. 
And there is no doubt, that the experiments, wher@by I have obtained 
mineral or metalline ſubſtances from load-ſtones, native cinnabar, 
blood-ſtones, c. might alſo ſucceed in ſeveral of the more ponde. 
rous gems; if their glaſſy nature, or the exceeding compactneſs o 
many of them, rendered not the mineral corpuſcles barbour'd in th: 
ſtony, or inſoluble parts, inacceſſible to the common menſtrua. And 
when the metalline and mineral ingredient is in great plenty, and the 
tincture of the ſtony parts not very cloſe ; 1 queſtion not but even 
from tranſparent gems, the adventitious ingredient may in part be 
diſſolved: for having by the weight of the granats lately mer. 
tioned, concluded them impregnated with ſomewhat meralline ; | 
kept ſome of them in a crucible for a competent time in the fir, 
and found they thereby exchanged their colour for one not unlike 
that of rough iron. And having reduced them to a very fine powder, 
and digeſted ſome acid menſtrua, and particularly rectified ſpirit of ſal 
upon them, they afforded me a rich tincture. Encouraged by this,! 
hoped, that without being previouſly burnt, they wou'd in Aqua reg 
afford a tincture; and accordingly I obtain'd from crude granats, (rc 
duced to very fine powder) a rich ſolution, which tho? in colour it ſome- 
what reſembled a ſolution of gold; yet partly by the colour of th: 
burnt granats, and partly by the taſt of this ſolution, I ſuppoſe! 
that another metal was more likely than gold, to be predominant 
therein. And having gently evaporated part of that menſtruum, | 
obtained from ſome of the remainder certain cryſtals, whoſe ſhape, 
by reaſon of their ſmallneſs and diſorderly coagulation, , I cou'd rot 
well determine; but, touching the uncoagulated portion of the liquor 
with the tip of my finger, apd adding that part of a drop which 
reſted thereon, to a great many drops of the infuſion of galls, it inftatr | 
taneouſly turn'd them full as black as ink. m 7 
ä als | 
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This trial I made to examine, whether one mineral, atleaſt, that helped Nat. Hier. 
¶ to conſtitute theſe granats, was not of a feruginous nature; for if it were, 
I ſuppoſed, like other bodies that participate of iron, it would afford, 
With galls, an inky colour. A parcel, alſo, of ſmall red tranſparent ſtones, 
aueſſed by ſome to be granats, but by others, more probably, rubies, 
being finely powdered, gave, in an appropriated menſtruum, a colour 
„ike that of diſſolv'd gold; and that ſome parts of the gems were really 
aicsolvd in the menſtruum, appear'd not only by the colour; but 
having put ſome of this liquor to a tincture of galls, it produced, at 
Ihe very firſt, a dark colour, tho' not near fo black as that of the 
former granats; and immediately ler fall a copious precipitate, that was 
 KWalmoſt white. I, moreover, precipitated from it, by an urinous ſpirit, 
Za reddiſh ſubſtance ; which being ſuffer'd to dry in the air, ſeem'd to 
grow into bodies ſhap'd like moſs ; and here and there ſmall muſhrooms, 
ll of them prettily coloured. And from certain granats that were in 
ii Wome places opake, as well as in others diaphanous, I obtained a ſolu- 
tion; the ſuperfluous liquor whereof being abſtracted, the reſidue, 


rich was deeply coloured, did, in the cold, afford a kind of faline 
„ KWeoncretions ; tho? not large enough to have their figures determined. 
And, perhaps, if men had the curioſity to make trials, there wou'd 
pe other tranſparent minerals found, capable to be wrought on o 
. * appropriated menſtrua. For I do not think that every ſeeming glaſſy 
1 


rontexture of a mineral, unfits it for that purpoſe. Tho? the clear 
he par, which, in moſt of our weſtern lead-mines in England, is found 
en next to the metalline veins, be at feaſt ſemi-diaphanous, and of fo 
be laſſy a texture, that it uſually breaks into ſmooth and gloſſy ſuper- 
1 cies, appearing like a talc ; and is, alſo, for the moſt part made up 

f geometrically figured bodies, reſembling in their furfaces, a rhom- 
Hus, or rhomboides ; yet ſome other experiments I had made with it, 


Wnducing me to ſuſpect, that *twas not indeed a talc, but a body of a 
en, nuch more open texture, I found I cou'd diſſolve it in ſeveral liquors ; 
at} and particularly in good ſpirit of falt, which wou'd preſently work 
„upon it, even whilſt it remained in lumps 3 and that too without the 
% Wſliſtance of heat. 
re. But from what I have ſaid as to the uſefulneſs of menſtrua, it muſt 
ne. Wot be inferr'd, that they are the only inſtruments wherewith ſome- 
the hing metalline may be obtained from gems ; for I have made conſi- 
ſe) Herable attempts of this kind by fuſions, and appropriated additions. 0 
ant And, however ſuch trials may ſucceed, as to the ſeparating from a 
„! em, a metalline or mineral body of a determinate ſpecies, I have an 
pe, Malice way, in which, by the help of fuſion, I more than once mani- 
not Peſted, jn general, that there may be ſubſtances partaking of a 
10! netalline nature, in ſome kinds even of tranſparent gems 3 and partly 
ich y the fame method, and partly by others, I have in ſome caſes 
Lan- | 


Hetermined, with probability, that mineral ſubſtance is here predomi- 


ant. 
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Nar. His r. It may ſerve to illuſtrate our hypotheſis, that having reduced 9 

pouder ſome Stiriz of water, ſpontaneouſly petrified, diſſolved it i; 
ſpirit of verdigreaſe, ſuffered ſome of it to evaporate, and put t 
reſt into a cool place; I obtained many ſmall, finely figured, ay 
tranſparent cryſtals, that ſhot much after the faſhion of thoſe of tj, 
purer ſort of nitre. With ſome part, alſo, of this ſtony ſolution, | 
mixed, in a convenient proportion, a high-coloured ſolution of copye: 
made with the ſame ſpirit of verdigreaſe; and the two ſolutions be 
ing warily put together, did not precipitate one another, but afforde 
upon the evaporation of their ſuperfluous moiſture, among many cr, 
ſtals, that were tranſparent and colourleſs, ſome that were richly adorn. 
ed with a greeniſh blue tincture of the diſſolved metal. 


. 


Now proceed to thoſe conſiderations, which, aſſiſted by what hy 
already been delivered, may ſuffice to ſhew our conjecture, as t 

the cauſe of the virtues of gems, to be rational. 
Mineral pre- My firſt obſervation is, that the earth not only contains a gre: 
— ne, number and variety of minerals, known by particular names, but ver 
+ many others wherewith we are hitherto unacquainted. What a vi 


rous in the 4 : - 
bowels of the multitude of metalline ores, marcaſites of ſeveral ſorts, antimonis 
earth, tin-glaſs, Fluores, tales of various kinds, ſpars, ſulphurs, ſalts, bitumen 


Sc. are mentioned by chymiſts and mineraliſts, in the accounts of 5 
poſitories, and collections of natural rarities? Nay, the diligence « 
ſome modern writers hath reckoned up between two hundred, and tw 
hundred and fifty foſſils of the ſame kind. 

The ſecond part of our obſervation appears, from conſidering th 
very ſmall proportion that the perpendicular depth of the generality d 
mines, bears to the ſemi-diameter of the earth; ſo that tho? our glot 
were inhabited by ſome hundred millions of men more than now it 5 
and they had the curioſity to dig mines every where, their ſpad: 
wou' d uſually penetrate ſo little a way into the earth, that a vil Þ 
multitude of foſſils might, by lying deeper in the bowels of it, fil 
continue undiſcover'd. And, as far as I have obſerv'd, almoſt eve!) 
region hath peculiar minerals, different from thoſe of other countris 
Thus in ſome counties of England, a curious eye may, doubtll 
obſerve ſeveral, that are unobſerved by the inhabitants themſelves 
eſpecially if well contriv'd borers were diligently and kilfull 
Z employed to pierce the ground, and bring up ſamples of the vari 
| foſſils that lie hid under it. And this I can my ſelf ſay, in gener 
that in ſome parts of England, where I had more opportunity than! 


| | others, to exerciſe my curioſity about minerals; I have, in a {mal 
| I com 
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3 >mpaſs of ground met with a much greater variety of them than I Nax. His x. 
43 — many of which were deſcribed by no writer that I know CYWWg 


and ſeveral of the like have been ſent me from different foreign 


untries. 


ich different qualities; and water being abundantly to be met with * 
Inder ground, and for the moſt part very plentifully in mines, it is 

A pable of being variouſly impregnated; and when thus altered, may, 

ſome caſes, act the part of no deſpicable menſtruum; and on other 

caſions concur to the production of mineral bodies. 

I further obſerve, that the ſubterraneous liquors, upon one account 


r other, are qualified to act either as corroſive menſtrua, or as other 


Plvents, upon many of the medicinal earths and minerals they meet 
ich under ground; which having never been expos'd to our fires, 
reſerve their texture more open, and their parts more ſoluble, than 


hoſe that have been melted by the violent heat of a furnace. 


And that even common water will ſuffice to diſſolve, and impreg- 
hate it ſelf, both with the ſaline and metalline parts that it meets 
Pith in its paſſage, appears from the different taſts, and other qua- 
Zkiries of liquors, which all paſs for common water; ſome whereof are 
found better than others, for brewing, waſhing, dying, tempering 
=Feel, Sc. 
But more eminent inſtances are afforded us by the mineral ſprings, 
EF hether Therme or Acidule, great numbers whereof are enumerated 
y phyſicians and geographers 3 and many more wou'd, doubtleſs, be 
Niſcovered, if men wanted neither ſkill nor diligence. And tho' com- 
Non water does the moſt readily diſſolve the ſalts, properly ſo call'd, 
finds in the bowels of the earth; as we ſee happens in thoſe falt 
Wprings that come not from the ſea ; yet there are many other ſub- 
Werraneal bodies, which, abounding with ſaline particles, will be diſ- 
Fivlved by water, tho' they prove of a compound nature, and contain 
fery different ſubſtances; as is plain from thoſe waters of Hungary, 
and other regions, that, by evaporation, yield vitriol, which contains 


3Þ ſaline, a ſulphureous, a meralline, and an earthy part; every one of 
hich may be made diſtin&ly to appear. 54 
Laſtly, the petrifying juice or ſpirit, coming in a ſufficient propor- Ie forma- 
on to be mixed with theſe impregnated waters, ſo as to coagulate tion of gems. . 


hem, and unite therewith, from their coalition may reſult thoſe ſtones 
e call tranſparent gems. For *tis certain, that bodies which were, a 
Ev hile before, in the form of water, may coagulate into ſtony Stiriæ; 
and that diamonds themſelves, the hardeſt X gems, were once fluid 
ſubſtances, I hope we have already proved. LIN Sf | 
But farther, having procured ſome petrified bodies from a place in 
England, I found that the petrifying juice, or ſpirit, which abounded 
in that ſpot of ground, was ſo penetrating and operative, that * 25 
R 2 er 
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ln the next place it is to be conſidered, that nature has furniſhed Various men- 
Ke carth with menſtrua, and other liquors of ſeveral forts, endowed /frza in he 
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Nar. His r. der*d ſome of the vegetable ſubſtances, found there, of their priftine 
N ſhape and bigneſs, hard enough to cut both glaſs and iron. And from 
among theſe I pick'd a tranſparent body, that by the ſhape and other 
circumſtances I judg'd to have been a diaphanous gum, belonging to 2 
piece of petrified wood, which was hardened to a degree that made it 
capable of ſcratching glaſs. Y 
Their vir- To apply theſe particulars to our ſubject: I conceive that ſome of 
tet, whence? the real virtues. of gems may be derived from hence, that whilſt they 
were in a fluid form, the petreſcent ſubſtance was mixed with ſome mi. 
neral. ſolution, tincture, or other impregnated liquor; and that theſe 
were afterwards concoagulated, or united and hardened into a gem, 
And as ſeveral virtues of gems may, in general, be deduced from the 
commixture of theſe mineral corpuſcles ; fo the greatneſs and variety 
of their particular virtues may proceed from the peculiar nature of the 
different impregnating liquors, and from the proportion wherein they 
are mix*d with: the petreſcent juice. | 
To render this conjecture the more probable, it muſt be remembered, 
that we have already ſhewn gems to have once been fluid or ſoft bodies; 
and that ſeveral of them were not ſimple concretions of a petreſcent | 
liquor, but conſiſted alfo of other mineral adventitious parts; as ap- 
pears from the ſeparableneſs of ſuch fubſtances in ſome ſtones, the ſpe. | 
cific gravity in others, and the different tinctures to be met with in gems 
of the ſame ſpecies, as rubies, fapphires, granats, and even diamonds; | 
of which, as I formerly ſaid, I have ſeen ſome yellow, ſome of other 
colours, and ſome green, almoſt like emeralds. F451 
Since, then, there may be in gems, and in ſome of them numberleſ 
adventitious; corpuſcles; ſince there is cauſe to think, that ſome of 
them may be endowed with feveral properties and medicinal virtues; 
ſince there is a great difference among theſe. impregnating particles, 
and, probably, a greater variety chan is known to us; and, laſtly, ſince | 
many gems are richly impregnated with theſe particles, I ſee no res 
ſon why ſome of the virtues of ſeveral gems may not proceed from 
hence, rather chan from thoſe unintelligible and precarious: ſubſtantial 
forms to which they are uſually referr*d. 1 "Ons 3 
Whether It may, however, be objected, that the mineral ſubflances cannot 
qu have, well have any medicinal operation on the human body, becauſe: the 
i e are ſo lock'd up as to communicate nothing to it; being! unconquer- Þ 
3 able by ſo ſmall a heat as that of the ſtomach, and other par. 
Now, if there had never been any actual trial made, to ſhew whe- 
ther _ be capable of medicinal virtues, I ſhou'd find probability 
enough in this objection, to fuſpend my judgment till experience 
determined the — But ſince, 8 very credible teſtimo- 
ny of eminent phyſicians, and patients themſelves, of my own acquain- 
tance, I find cauſe to aſſent to ſome matters of fact about the opera- 
tion of gems and ſince ſuch facts ſtrongly argue, in the general, tht a 
precious ſtone may have medicinat virtues, I think the objection _ 4 
ently 
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ener vated by ſuch particular inſtances; fo that it ought nor to 
— — to the poſſibility of the thing, eſpecially when 


: chere are other particulars to be alledg*d in favour of our hypotheſis. 
Por vigorous load-ſtones emit copious effiuvia; and tho they are 
Wuſually a hard fort of ſtones, I have met with ſome, poſſibly, much 


harder than ſeveral gems. And *tis farther conſiderable, that there are 
magnets which have a maniteſt and inconvenient operation upon the 
man body, by being wore in the pocket, or long held in the hand. 

But farther, I have found ſeveral tranſparent pebbles, ſome of which, 


yy being barely well cut and ſer, are made to counterfeit diamonds, 
hat may immediately be brought to emit copious and ſtrong ſcented 


teams. And if electrical attractions be owing to the efluvia of bodies, 
excited by rubbing ; very light alterations may ſuffice to procure ex- 


p pirations from tranſparent gems, many of which are electrical, and 


even the hardeſt of them, diamonds themſelves ; one of which I keep 
py me, that upon a little friction attracts very vigorouſly. 

And as to that part of the objection which pretends, gems are not 
to be digeſted by the heat of the ſtomach; I will not ſtay to examine 
how far the digeſtion of things, in the ſtomach, is owing to heat. But 
to make the objection valid, it ſhould be firſt proved, that ſuch ma- 
terials can have no operation upon the human body, while they paſs 
> thorough it, without undergoing any fenſible change of bulk, figure, c. 
as gems, when ſwallow'd, are ſuppoſed to do. For ſome chymiſts 


make bullets of the regulus of antimony, which they call Pilulæ per- 
Petus; becauſe when they have perform'd their operation in the body, 
nnd are thrown out with the excrements, they may be employed again 
nd again to the former purpoſe: nor do we know what analogy there 


may be between ſome juices in the body, and thoſe parts of mineral 
Jubſtances that impregnate gems. For tho* the Oculus mundi is reckond 
among the rare gems, yet if one of the beſt ſort be, for a while, kept 
in common water, it will, as experience aſſures me, receive an altera- 
Trion' obvious to the eye. f might here alledge the concurrent author! 

Jof many phyſicians, and the common practice of moſt, who, in their 


IT blic diſpenſatories as well as private preſcriptions, order the frag- 


| ments of precious ſtones to be taken inwardly, upon account of the 
Vrirtues aſcribed to them. But I wave fuch arguments as ſeem fuſpicious. 


However, I myſelf have, without heat, obtained à manifeſt cincture 


from ſeveral hard bodies, and even from a tranſparent ſort of gerhs; 


y means of a faint liquor diſtil'd from a vegetable ſubſtance, which 


is as temperately qualified and as plentifully eaten as bread. And whe- 
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mer ſome juices of the body, aſſiſted by the natural heat thereof, may 
not ſerve for menſtrua to ſome gems, I cannot with certainty ſay. 
| But even the natural heat of a human ſtomach; nay, perhaps, of the 
external parts of the body, may be able, tho? not to- digeſt precious 
Wones, yer to fetch out ſome of their virtues; finee; J am ſure, it 
wages a ſenſible alteration in the hardeſt ſort of them. For I "_— 
| | diamond, 
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Nar. H15T. diamond, . whoſe electrical faculty may. be excited without rubbi it) 
only by a languid degree of adventitious heat; and had in keeping par. 


another, which, by means of water made a little more than luke- warm, ert 
I could bring to ſhine in the dark. | ais 

If it be further alledg*d, that tho* ſome virtues be allow'd to gem, nent 
upon account of the minerals that impregnate them, yet *tis impoſſibl he 


thoſe virtues ſhould be very great and various: I reply, that I deſin 
no man to believe all the. ſtrange things, that even ſome learned wri. | 
ters aſcribe to ſuch ſtones ; for the rarity of tranſparent gems, their owe 
luſtre, and the great value which their ſcarcity, and mens folly giv MY 
them, emboldens ſome to ſay, that ſuch ſcarce and noble produftion f fi. 
muſt be endowed with proportionable qualities. | $ 


| But for a further anſwer to this objection, 'tis not improbable thu Ware! 

| there ſhould be in the earth a much greater variety of minerals dif. ³⁸ü 

Ss luble by the ſubterraneal menſtrua, and capable of coagulating with Mubſta 

| X petreſcent juices, than authors have yet taken notice of; as many ſub-. quoi 
terraneal productions, that I have met with, ſtrongly incline mem due 
believe. And from the number and various mixtures of theſe, may Megre, 
proceed not only a great variety of operative particles in precious ſtone, If 
but a high degree of energy in ſome of them. ny e 


Next, I conſider, that the efficacy of thoſe mineral tinctures, or ſ- eig! 
lutions, already known to us, may be reaſonably preſum'd greater in 
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ſome gems, whereof they became ingredients whilſt in ſolutis principii, as : 
than can be expected from the vulgar ſolutions of the ſame metals c Halit 
minerals, after they have, by vehement fires, been reduced into gol! ME Ject 
or ſilver, lead or antimony, Sc. For in ſuch vehement fuſions as ar - i detho 


requiſite to bring metalline ores into theſe ſubſtances, the volatile ad Pi 
ſpirituous parts will be driven away, and the remaining body becom: Prime 
more hard and compact, and thereby have its virtues lock'd up, Bu llowe 
in their ſtate of fluidity, thoſe ſubtile and efficacious parts are pre- awo 
ſerv'd and united to the other ingredients of the gems, whence ſon: Pr a c 
of them may be eaſily drawn out; as I latèly inſtanc'd in very had ute 
pebbles, which afforded ſtrong ſcented effſuvia. And from the great MW nd t 
or leſs plenty, and natural activity of the impregnating particles in! 
gem, may, probably, be deduced the difference of the colour in ſome, 
and of the virtue in others of the ſame denomination : of the latter 
caſe, we have eminent examples in ſome learned writers; particular) 
in the Lapis nephriticus, 1 9 0 ff 0c 18 l J 
And here we may obſerve, that the petreſcent juices. themſelve 
may have diſtin natures, and be endowed with peculiar qualitic, 
abſtracting from thoſe they acquire, upon account of their coalition 
| with adventitious liquors ; as ſome differences I have found in petreſ 
cent fluids make probable. And having obſerved petrifying liquors * Þ 
ſpirits, to pervade and give a high degree of hardneſs to bodies th 
chanced to lie within their reach, tho* one would have thought then 


ſufficiently indiſpoſed to receive ſuch an induration ; I ſee no * f 
it Xx 
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iy in ſuppoſing ſuch a liquor may invade, permeate, and ſubdue tran- Naz. Hier. 
arent minerals, abounding in ſaline, ſulphureous, and bituminous WS 
articles; which being duly excited, may emit their more ſubtile and 
Five parts. And as I have cauſe to think, that ſubterraneal fires and 
Fenſtrua, do often make various compoſitions, and re-compoſitions. in 


e earth 3 ſo *tis not impoſſible that the ſpirit we are ſpeaking of, 


F | ay mix it ſelf with ſuch bodies, and petrifie them, together with 1t 
Ei in 


into gems. I have had ſalt that was made by nature in the 


Powels of the earth, juſt like that the chymiſts compound by art. 


And I have ſometimes, by an eaſie operation, and a moderate degree 


f fire, made a certain compoſition of volatile particles of ſalt and 


Iphurs, which, after diſtillation, ſhot in a fluid medium, into tran- 
Parent cryſtals, more curiouſly figured than many natural gems. So 
at if either beneath, or upon the ſurface of the earth, ſuch kind of 
Wibſtances happen to be pervaded and ſubdued by a. clear petrifying 
Wquor, we may well preſume, that the reſulting concretions will be. 
3 ndued with qualities, both uncommon in kind, and conſiderable in 


egree. Aar ho 
IIlf it be yet objected, that it is very unlikely gems ſhould part with 


y effluvia, or portions of themſelves, ſince they loſe none of their 


eight; and ſince ſome of them are very little heavier than cryſtal ; 


might leave phyſicians and chymiſts to reply, that the antimonial 


aſs and cup imbue wine, and other w g's with a ſtrong emetic 


wvality, without ſuffering any ſenſible loſs of weight. But have the 
Wbjccors tried the truth of what their argument ſuppoſes, by any 


Pechod ſufficiently accurate? This, I doubt, has neither been at- 


pted, nor wou'd be found eaſie to perform. And, till due ex- 
eriments are made, let me repreſent, that tho* common water be not 


oed a menſtruum fit to draw any thing from mercury ; yet both 


elmont and others inform us, that a large quantity of it being kept 
r a day or two upon a ſmall proportion of that drug, wilt acquire 
virtue of killing worms; tho? the mercury retains its former weight. 
And this _ 1s accordingly uſed for that purpoſe, and often with 
„in a great hoſpital in London; as the chief phyſician of 
„a very judicious and experienced man, has more than once in- 
rm'd me. 5 | 
And as for the lightneſs objected againſt ſome gems, it may ſafely be 
ranted, that, ceteris paribus, ſuch have more languid virtues than others 


J f the ſame kind; but beſides, the ad ventitious ſubſtance that impreg- 


tes the JET Juice, may be of ſo ſmall ſpecific gravity, as not 
make the gem at all heavier, in ſpecie, than cryſtal. For this, as 


4 N re formerly obſerved, being to common water of the ſame bulk, as 


3 bout 2 3 to 1; I have hydroſtatically found, that ſeveral falts, and 
me other mineral ſubſtances, are of leſs ſpecific gravity than that; and 
onſequently, if theſe were concoagulated with the petreſcent juice that 


. ardens into cryſtal, they wou'd not increaſe its weight, tho? they 


might 
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Nax. Hisr. might imbue it with conſiderable virtues. But, by the way, it is W 
neceſſary that the adventitious ſubſtance ſhould be purely faline, to twp. 

no alteration in the ti anſparency of cryſtal, or the colour of other gem, preſ 
For I have often made bodies, which, tho? : tranſparent and colour. alſo 
leſs, like cryſtal, and ſometimes curiouſly and regularly figured, ve: hie 
yet of a compound nature; and particularly abounded with a ſtrong ſibly 
ly ſcented ſulphur that was eaſily ſeparable therefrom. But, to give, ons 
more direct anſwer to the objection, I ſhall add, that tho' When 
gem has a much greater ſpecific gravity than cryftal, or will alloy ſuffe 
an ad ventitious mineral to be ſeparated from it, tis a very probable .. 
gument, that the petreſcent juice is that body compounded with ang. 
ther ſubſtance; yet it will not neceſſarily follow, when neither of the * 
ſigns appear, that the gem is quite free from ſuch a ſubſtance. e 
the petreſcent liquor, whereof it principally conſiſts, may be impreg. 
nated with the finer and more ſpirituous part of the mineral, withon 
having its ſpecific gravity ſenſibly increaſed, Of this I received a notahl: 
inſtance from a mineral water; for tho” that water, by its inky taf, 
by its colouring the excrements of thoſe who drank. it, Cc. appeatei. 
greatly to participate of iron; yet the particles of that — oo J 
here ſo light and ſpirituous, as not only to fly away if the liquor wenn 
kept negligently ſtopped ; but examining it hydroſtatically, when freh | FF, 
drawn, I found it very little, if at all heavier in ſpecie, than commoar 
water, compared and examined in the ſame ſcales, after the ſame man. 
ner, and with the ſame exaCtneſs. 4 
If to all this be added, a conſideration drawn from the atmoſphem nd 1: 

of ſolid bodies, and the great efficacy of effluvia, it will appear bu Mo be 
natural to ſuppoſe, that ſome precious ſtones may have medicinal vi-. 
tues 3 and that many of them may be aſcribed to the mineral ſubſtancs 
whereof they participate or conſiſt ; and eſpecially to thoſewhich are bel | ily di 
fitted toexert their powers, by a copious efflux of their more ſubtile part | 
Tis true, what has been hitherto delivered, chiefly regards tran- 
ſparent gems ; yet a great part of it may be apply*d to opake ons 
And if I have ſhewn, that even diaphanous gems may be -endowed 
with virtues, by the mineral fubſtances they contain, the argument | 
will hold more ſtrongly as to opake gems ; for theſe are, for the mot 
part, ſofter than the others; and *tis far more eaſie to ſhew, by ther | 


ſpecific gravity, and the mixed nature of ſeveral of them, that ih: Mc exa 
dark ones may greatly conſiſt of mineral ſubſtances, incorporated add i 
hardened with petreſcent juices. And among the ſeveral kinds c bodies, 
theſe liquors, I have obſerv*d one of ſo fine a ſubſtance, yet of . 4 than v 
Animal and petrifying a virtue, that it will penetrate bodies of very different kinds, Preat 
vegetable fub- and turn them to ſtone, without ſenſibly increaſing their bulk, « t mig! 
A changing their ſhape or colour. By this means, I have ſeen ſeven! 
their firms animal and vegetable ſubſtances ſo petrified, as ſcarce to be diſtin | 
appear'd un- guiſhed, by their appearance, from natural. Thus, for inſtance, * | Pulk o 


naris 


alter d. thin cream cheeſe was turned into ſtone, whilſt the ſize, ſhape, and * 
OL 
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'3 colour, even of the wrinkles, and the bluiſh mould, were ſo well Nar. Hist. 


preſerved, that it might eaſily have been thought eatable. I have LW 
alſo had a conſiderable quantity of wood ſo petrified in England, 


VE which retaining its former figure and grain, and being ſcarce at all vi- 
WT ſibly increas'd in bulk, was ſo very hard, that I cou'd make impreſſi- 
ons with it upon iron, and even glaſs it ſelf, and ſtrike fire with it, as 


if it were an excellent flint: and the ſtony parts hereof wou'd not 


1 ſuffer the wood, which they had penetrated, to be reduced in the fire 
either to aſhes or charcoal. I have likewiſe now by me a lump of mi- 


neral ſubſtances, wherein a petreſcent liquor, that fills the large inter- 
vals between them, is tranſparent, and harder than moſt ſtones ; as far 


f as we cou'd gueſs by ſome trials made upon it, by a ſkilful engraver of 


ems. 

| 4 »Twere eaſie to add other inſtances of this kind; but theſe may 
ſuffice to ſhew it poſſible, for petrifying agents to inſinuate themſelves 
into the pores of various bodies, and turn them into ſtone ; without 
Wotherwiſe deſtroying their priſtine nature, or ſo much as altering their 
figure. 

7 5 now, to render our hypotheſis the more probable, I ſhall offer 
a few arguments, drawn from the great ſpecific gravity of ſeveral opake, 
medicinal ſtones ; from the fitneſs of our ſuppoſition to account for ſe- 
veral phenomena, ſome of which are ſcarce at all, and others much 
Heſs probably to be accounted for without it; from the metalline ſub- 
WMtances, manifeſtly to be obtain'd from the ſtones we are treating of; 
nd laſtly, from the nature of the bodies whereot medicinal ſtones ſeem 
d be compoſed. = 
1. That the ſpecific gravity of opake ſtones, whereto medicinal Opake fones, 
Froperties are aſcribed, is very conſiderable, might have been ea- examin'd G- 
Wily diſcovered from hydroſtatics, if the writers upon ſuch concre- 49faticaly, 
ions had been vers'd in that doctrine. Now, as marble is generally 5 _— 

8 F y eavn to be 
llowed to be a pure and ſolid ſtone, and, upon account of its white- ",u;xed with 
eſs, likely to be free from mineral mixtures, I choſe that for the mineral jub- 
andard of the ſpecific gravity of opake ſtones ; and, accordingly, Hances. 
aving weighed a piece of it, in air and in water, I found it to be 
an equal bulk of that liquor, very nearly as 2 5 to 1. And to 
ke trial in a ſtone uncoloured, but ſuppos'd of a cloſer texture, 

Ne examined a fine white pebble, and found it was to an equal mag- 
Pitude of water, as 2 & to 1. Hence *twas eaſie to infer, that ſeveral 
Podies, which commonly paſs for mere ſtones, are more ponderous 
han white marble of the ſame bulk; and that if there were an 
Preat exceſs in the ſpecific weight of ſtones, above that of marble, 
might proceed from ſome metalline body, mixed with the petreſcent 
PFatter thereof. And I ſoon found, by weighing the following mine- 
als, firſt in air, and then in water, that a blood-ſtone was to an equal 


Pulk of water, as 5 & to 1; the load-ſtone as 45to1; Lapis Cala- 


inaris as 4 5 to 1; and Lapis Tuiiæ very near as 5 to 1. 
Vol. III. . 8 : . But 
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Nar. Hisr. But I have not found the proportion of each of theſe bodies to 

Vater, to be any thing near conſtantly the ſame 3 but ſometimes to 
differ very much in particular ſtones of the ſame kind; which agree, 
very well with our hypotheſis : for, according to that, the ſtone, 
which happen to partake more plentifully of mineral ſubſtances, hez. 
vier in ſpecie than ſtone, ought to be more ponderous than others of 
the ſame kind that are not ſo qualified. From jet, a foſſil found 
in ſome parts of Europe, which is reckoned among ſtones, and worn by 
many as a gem, I obtained no inconſiderable proportion of oil; and 
having weighed choice jet it ſelf in water, I found it to be bulk fo 
bulk to that liquor, but as 1 & to 1. And there are ſome other 


foſſils, hard as ſtone, and poliſhable as marble, from which I have, bs 0 
diſtillation, obtained two kinds of oil, whereof one was lighter tha Wſcem 
common water; which ſhews, that even bituminous and light ſub. as th 
ſtances may be ingredients of a ſtone : and that falts, which ae the 

moſt of them lighter in ſpecie than white marble, may plentifully hype 
concur to the making up of ſtones, will appear from thoſe, where. pf t 
of we in England make vitriol. Stones, therefore, which are light. after 


er in ſpecie than white marble, may be compounded of foflils, an 0 ſe 
thence derive peculiar qualities; at the ſame time that ſuch as ae 
conſiderably heavier than that, may juſtly allow us to ſuſpect, thy | far g 
owe their gravity to the mixture of metalline or mineral ſub- | Pp 
ſtances. | = 
The manner 2. I have learn'd of travellers returned from the Eaſt-Indies, thut 
wherein gem ſometimes one fort of tranſparent gems, ſometimes another, and 
== andy ſometimes even diamonds themſelves, are found included in the rocks, 
| or in the midſt of hard, looſe ſtones, which muſt be broken in pieces 
before they can be obtained. Which phenomenon is hard to ſolre 
without our hypotheſis ; but according to that, it may rationally be 
ſuppos'd, that the gem was firſt formed, either in earth, or ſome other 
ſoft and permeable ſubſtance ; which being afterwards pervaded by ſome 
petrifying juice, was turn'd into rock, or looſe ſtones, according as tit 
earth, and other ambient matter, chanced to be an entire and coherent! Þ 
maſs, or divided into clods, and parcels. And the governour of a | 
American colony having ſent me, among other curioſities, an od! 
kind of mineral, that ſeemed more ponderous than at firſt fight ! Þ 
promiſed ; I had the curioſity to break it, and found up and dow! 
therein ſeveral gems; which, by their figuration, and ſome othe 
circumſtances, were concluded to have been form'd there, before tit 
ambient mineral had obtain'd the nature it then appear'd to be 0 
And it may happen in opake ſtones, that a great lump of med: 
cinal earth ſhall be invaded and petrified after the ſame manne- 
Whence it need not ſeem ſtrange, that ſome medicinal ſtones ſhou'i 
be very large in compariſon of others. Thus I remember, a phyſicin 
told me of a ſpleen-ſtone in the hands of an acquaintance of bös 
which weighed 801; and I have ſeen lumps of medicinal ſtone, _— | 
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harder and heavier than marble, that were far greater than I cou'd Nur. Hrsr. 
lift: and having caus'd a pretty big piece to be violently broken of 
from the maſs whereto it belonged, and to be fawn afunder, I found 
WE (vera! empty cavities, of different ſizes and figures, in the ſolid 
ſubſtance of the ſtone ; which ſeems to argue, that this compact and 
1 ponderous body was made ſtony, by the ſupervention of ſome pe- 
vreſcent liquor upon porous earth, or other conſiſtent ſubſtance. For 

if it had been a mere liquor, wherein thoſe cavities were ſo man 

aerial bubbles, tis not probable, that ſome of them ſhou'd have ſuc 

4 1 ſhapes, and that all ſnou'd have continued without emerging 

to the top. 9 | 

Our hypotheſis will alſo help us to explain, how ſome gems, which 

ſeem to be entire ſtones, are of different colours in contiguous parts; 
as the ſardonyx, and ſome other opake gems : I have, alſo, obſerv'd 
the like, tho' rarely, in diaphanous ones. For, according to our 
= hypotheſis, it may be ſaid, that a portion of matter imbued with one 

of the tinctures of the party-colour'd gem, was firſt form'd; and 
Wafterwards ſome petreſcent juice, endowed with another colour, came 
s ſertle contiguous to it; and ſo by accretion made up one ſtone with 
Wit. This might be illuſtrated by conſidering, that tho' fire makes a 
far greater agitation of the bodies melted by it, than need be ſuppos'd 
bin cold petreſcent liquors ; yet I have found, in making artificial 
Zgems, that by ſome miſchance, or error, in the operation, the mineral 
Pigment has richly tinged one part of the tranfparent maſs, without at 
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1 ll imparting that colour to the very next part to it. One of theſe I 
„ ave yet by me, which wou'd be judg'd to confiſt of two differing 
Rems ſubtilely glew'd together. 

„ But in natural gems, the union of parts might be the more perfect, 
1 the ſupervening matter found not the ſtone firſt form'd, to have 
n ttained its full duration. Tho', for ought I know, even in this caſe 
Ihe oppoſition may be fo cloſe, and the two materials ſo near of kin, 
l that they may both paſs for one ſtone, and be poliſhed together; 
nc ol vithout any diſcontinuity appearing in the ſurface : for I have by 
1 e, a lump, wherein there plainly appear ſtones of very different 
4; olours from each other, that were one diſtinct and incoherent; but 
tn ey ſome petreſcent liquor, have had all their intervals ſo exquiſitely 
n IPd up, that neither the touch, nor the artificer's tool, when the 
ther lump was fawn aſunder, cou'd diſcover any commiſſures; but the 
the hole maſs bears an uniform poliſh, and is harder than ſeveral gems 
Phat are worn in rings, and will readily ſtrike fire with a ſteel. And 
l. er farther confirmation hereof, in the place where this portion of 
ner Petrified matter was found, not only other lumps, but many looſe 
e ones were diſcovered, which ſeem'd altogether of the ſame nature 
u ich thoſe, that by the ſupervention of the petreſcent liquor, were 
"bi | nited into ſtony maſſes. I have, alſo, had a curious agate ſo form'd, 
he hat it ſeemed highly probable, that the opake parts of its matter 


S 2 had 


Nar. HisT. had been ſome thin ſeparate beds of fine clay or earth, lying almog 
LT VV parallel to each other; which, by a petreſcent liquor that ſettled there, 
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was reduced to coagulate with it into a ſtone, partly opake, and part. 
ly diaphanous. And of ſuch clays or mineral earths, I have obſerved 
more than one or two, which, tho* diſtinct, and, perhaps, of differen 
colours, yet the thickneſs of them all ſcarce exceeded an inch; not 
did they always lie flat or horizontally, but in differing poſtures, both 
with regard to the horizon and one another; and now and then the 
exterior ones, ſucceſſively, almoſt ſurrounded the inferior. And of theſe 
thin couches or layers of earth, I have found a conſiderable number 
within a very ſmall compaſs of ground. The production of ſeveri 
other gems, as chalcedonians and jaſpers, which are generally opake, 
but have ſome parts tranſparent, may alſo, probably, be explain'd 
in the ſame manner. Tis here remarkable, that by purpoſely cal. 
cining ſome of theſe ſtones entire, whole greater part was diaphanous, 
I found that the tranſparent parts turn'd white, and that ſome of th: 
thin couches of mineral earth had retain'd, not only their poſition, 


but their colour, which ſeem*d much heighten'd; ſo that one of thek | 


layers, after calcination, appeared of a very rich and permanent red, 


And this difference of colours, I obſerved, not only in layers, but in | 


the ſpecks and irregularly ſhap*d clouds of other colours. I might her: 
add, that I have found ſhining marcaſites, not only in other ſolid 
ſtones, but in marbles and flints themſelves. Thus, alſo, I have found 
wood in ſtrong ſtones employed to build houſes, and ſhells in a gret 
maſs of ſtone, that I met with almoſt on the top of a hill, remote 
from the ſea, Now theſe, and the like phenomena, may be, probably, 
accounted for by our hypotheſis, and ſcarce without it. But even i 
tranſparent gems, and which is more, of the ſame ſpecies, I have ſome 


times taken notice of ſuch an accretion of ſtones as argues their h. 
For proof of this, I need only | 


ving been produced at ſeveral times. 
repeat what I formerly ſaid of thoſe Corniſb diamonds, wherein, ſome: 


times, a leſſer ſtone, tho? geometrically ſnap'd, was found in good par | 


inclos'd in a greater, and in part, alſo, extant above it; whence I ar 
gue, that the production of this aggregate of two cryſtalline bodies, wa 
not made all at once, but ſucceſſively ; and that the leſſer was firſt form- 
ed; which I ſhall now confirm by this conſideration ; that if th: 
greater ſtone had been firſt harden'd, the matter of the lefſer mul 
only have ſtuck to it externally, and been, as it were, imboſs'd upo! 
it; but cou'd not have made it ſelf a bed, or mould, in the ſubſtance 
of the greater, eſpecially of ſuch a geometrical figure as it ſelf had noi 
yet receiv'd. 

I cauſed two ſolid fire-ſtones, ſuppoſed to be uniform and entir 
maſſes, tho' of very different ſizes and ſhapes, and brought from diſtant 
places, to be warily broken; whereupon I obſerved that part of tir 
internal texture of the leaſt of theſe minerals, which was almoſt ſpit 


tical, greatly differ'd from that of the more internal ſubſtance 3 ” 
I - thil 
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not of the ſame piece with the ſurrounding maſs, but differing from 
t, not only in texture, but here and there by a diſcernible commiſ- 


5 I 4 - 
* 
; 


ure; tho' in moſt places their adheſion was fo ſtrict, that we could 


ot make any ſeparation of the two minerals in this commiſſure. 
And tho? this ſucceſſive generation of the parts of entire gems, may 
KW ppear ſomewhat new and ſtrange 3 yet that its fitneſs to explain the 


oregoing phenomena, and others, may the more recommend it, I 


YH all here give it a mechanical illuſtration. We ſee, then, 1n ſeveral 
q hymical ſolutions, as of ſalt and other bodies, that there are certain 
ages or periods of coagulation 3 ſo that when ſuch a quantity of the 


1 aperfluous moiſtyre is exhaled, eſpecially upon any conſiderable re- 


Wrigeration, or other favourable circumſtances, thoſe particles that are 

oft diſpoſed to coagulation, will convene and ſhoot into cryſtals, af. 

er which, no more will ſhoot till a farther evaporation be made; but 
pon a repetition hereof, a new cryſtallization of the parts may enſue. 
FA nd I can ſhew the productions of a metalline ſolution, ſo made in 
n appropriated liquor, that the firft ſhooting afforded a layer of cu- 
Fioufly figur'd cryſtals; and the following, another of fine cryſtalline 
Bodies, that have faſtened themſelves to the former, but differ con- 
nderably from them both in ſhape and poſture. And in this experi- 
ment, both the diſſolved materials and the menſtruum, were ſingle bo- 
ies. But if there be a diverſity of nature in the liquors that make up 
menſtruum, or in the bodies that are diſſolved in it, ſome of the 
Forpuſcles may convene, either a-part with thoſe of the ſame nature, 


r as mix'd with thoſe of a different one at the ſame time; and fo 
"Fake up cryſtals of a compound nature. Some of them, alſo, may 


SEonvene with homogeneous particles, at different times, and fo fail of 
Nach an uniformity as might otherwiſe appear in their concretions. This 
May be illuſtrated by the cryſtallizations of falt-petre and ſea-falr, diſ- 
Wolved together in common water, whence grains of ſalt of the figures 
Fthence reſulting, are uſually produced; and, alſo, a conſiderable part 


Jyf the ſea- ſalt coagulates in the form of imperfect cubes, about the bot- 


Jom, before the nitrous corpuſcles ſhoot into cryſtals of their own priſ- 
Patical figure: and it matters not whether the ſuperfluous water be 
rhaled or drawn off by a material fit to ſoak it up; as we have had 
Occaſion to obſerve in accelerating the cryſtalſFzations of ſome bodies. 

In conformity with ſuch inſtances as theſe, we may conceive, that 
here there are petreſcent liquors mix'd with common water, there 
ay by ſeveral accidents, and particularly by a hot ſummer, be made 
=& ſufficient diſcharge of the ſuperfluous moiſture, to cauſe the more diſ- 
Po ſed parts of the petreſcent liquor to coagulate ; and afterwards the 
Poagulation may be ſuſpended, either by the ſupervention of a colder 
Wcaſon, or even in ſummer it ſelf, by a plentiful rain, or the effect of 
. a land-flood, which might check the progreſs of ſuch coalitions, 
y diluting the fluid which would otherwiſe have turned into ſtone. 


And 


hat in the largeſt mineral there was a little globular ſtone, manifeſt- Nax. Hisr. 
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Nar. Hisr. And trial hath aſſured me, that there are bodies of very differey 
WV kinds, which will, in tract of time, 1 if their coalition be far. 


Whence it 
ig that ſtones 
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ther'd by cold weather, coagulate after they have long remained fluid 
tho* the water, or other menſtruum, by being encloſed in ſt opped 
laſſes, be kept from waſting. And ſince the earth harbours different 
Kinds of theſe liquors, and many of them may be copiouſly impreg, i 
nated with one ſort of mineral or other, they may have diſtinct perioq, 
for their reſpective coalitions, and yet ſtick cloſe to one another. F Ml 3 
tho* in chymical cryſtallizations we uſually take out of the veſſe, 0 
what ſhoots the firſt time, before a freſh exhalation be made for! MP” * 
new cryſtallization, and by this means find the coagulated bodies ob. 
tain'd at one time, more uniformly ſhap'd than at another; yet in th MW cc 
hollow receptacles which the earth affords to petreſcent liquors, tie 
veſſel continuing the ſame from firſt to laſt, the uniformity of the by. 
dies produc'd by coalitions, made at ſeveral times, mult be leſs | 
lar, and the manifeft accretions of coaleſcent bodies, in all likely hood, 
be more frequent. And, accordingly, having long continued the ex. | 
halations of ſome liquors, in the ſame veſſel, I had coalitions of yer; | 
different bodies at the bottom. I might add, that in fome circum. 
ſtances, even in theſe veſſels, and therefore without any manifeſt ex 
lation of the water, or other menſtruum, and, ſometimes, where the | Eryſtal 
diffolved body was homogeneous, I have, in proceſs of time, hal! Jonſid 


coagulations, where the cryſtals laft formed ſeemed plainly to hat ed w 


been generated by way of accretion to the firſt, 
I ſhall now endeavour to clear a grand difficulty, which I foreſe 
may be objected to our hypotheſis ; namely, that theſe accretion, } 


. of medicinal or other ſtones, are, ſometimes, found in places wn Weds + 
animals, &c. there are no petrifying ſprings, and, perhaps, no water at all; my, Wocks 1 


are found in little or nothing but quarries, or maſſes of ſtone. 


* To this I anſwer : firſt, that if we admit the relations of appro um When te 


authors, concerning men and beaſts being ſuddenly turn'd into ſtone, 


+ AFyegeta 
by a petrifying ſpirit 3 it is not abſolutely neceſſary there ſhould b Þ i S con 
any petreſcent ſprings, or other water, to produce ſuch minerals 10 
we are ſpeaking of. : End t! 


(2.) For any thing that has hitherto appeared to the —_— we may 
ſuppoſe that rain-water, ſometimes, brings along with it ſuch petrih- 
ing particles as may ſerve'our turn. I am informed, by a judicious pe- 
ton, who viſited a famous bath in Hungary, the water whereof greatly Poncre: 
abounds in petreſcent particles, that to the roof of a tall ſtructure whit 
ſtands over it, there were faſten'd many long ſtony concretions, affirm YN 
ed by him to be generated there from time to time, not by the daſhing the mc 
up of any drops of water, which could not reach near ſo high; bu pplic⸗ 
by the copious petrific ſteams, that being there check'd in their aſcent, Þ} 


coagulated, according to their natural rg = into ſtone, Henct tony 
om 


it ſeems not impoſſible, that ſtone ſhould, in e places, be gene- ende 


rated without the help either of rain or ſprings, by the aſcent of pe. 


trific 
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rific particles in the form of exhalations, from the lower parts of the Nar. His. 
Harth; which exhalations ſuffering the lighter ſteams that accompanied GW 
em to exhale, may operate upon ſome diſpoſed materials which they 
nd in their way, and turn them into ſtone 3 and indeed the earthy, 
nd ſometimes ſulphureous ſediments, that have been obſerved at the 
Hottom of rain-water, ſuffered to ſettle in clean veſſels, may ſeem to 
Avour ſuch a conjecture: which receives an illuſtration from what ] 
Pbſerv'd in a bottle of diſtilled liquor, whereof no part wou'd natural- 
4 y aſcend i dry form; but having kept it well ſtopp'd in a ſafe and 
uiet "acer a year or two, the aſcending ſteams had quite pervaded 
he cork, and formed at the top of it numerous, whitiſh, lender Sririe, 
f a ſurprizing length. 3 ; 
63.) There is no neceſſity that in all ſoils where petrific waters are 
Wound, petrifying ſprings ſhould appear, at leaſt above ground; for I 
"Mhave ſeen numberleſs figured, and tranſparent ſtones, dug up in a cer- 
Main earth, that lay upon the upper part of a rock, and ſeem'd to bea 
Wery dry ſoil ; and by pouring a ſolution of ſtony Stiriæ, made with ſpi- 
Hit of verdigreaſe, on a convenient — of bole-armeniac ; and ſuf- 
ering the ſoft mixture to remain in a glaſs in the open air, till the ſu- 
Perfluous moiſture was exhal'd, I have found ſmall, unting'd, figur'd 
Feryſtals, diſpers'd thro? the little cavities of the red earth. But 'tis 
© conſiderable to our preſent purpoſe, that the faireſt and hardeſt petri- 
Hed wood I ever tried, was taken up in a plot of ſandy ground, 
Fhere no petrifying ſpring, or other water, was to be found. And 


— — 1 a 
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* auppoſing the ground to have been once moiſtened by a petreſcent li- 
„ guor, brought thither by ſprings, or any other way; our hypo- 
* Mheſis will ſhew how, on the ſurface of the ground, and perhaps upon 
„ Pocks themſelves, aggregates of figured ſtone may happen, that ſeem 

$0 grow upwards, as it were, from a root; which uſually puzzle 
nen to know how they came there; and may incline them to aſcribe 
„% Wegetation to ſtones. But to this it may be reply'd, that many of 
bine concretions might have been formed in wombs, that lay, tho* not 
=} Deep, yet under ground, or in ſhallow cavities, in the ſurface of it; 

nd that after their formation, the looſer earth, which ſurrounded 


hem, may have been waſh'd off by rains, blown off by winds, or 
therwiſe remov'd ; leaving behind them theſe ſtones that adhered 
rmly to a ſolid body. *Tis alſo very poſſible to ſhew, that ſtony 


ly Poncretions might be produced by the mechanical action of the air upon 
ch Ihe ſtony particles, which ſucceſſively apply themſelves to the matter 
m- that firſt begins to coagulate, when they are ready to be forſaken by 
ng the moiſture that accompanied them, and was neceſſary to their due 
Bu pplication to the caſual rudiments, which paſs for roots 3 in imita- 
nt, ion whereof, J have more than once obtain'd, both from ſaline and 
tony ſolutions, dry turfs of prettily figured, diaphanous, or white, 
a ender S:irie, that ſeemed to grow out of the containing glaſs, — 

| made 
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Nar. H13T. made perſons wonder how they came there; no water, or other liquor, 
| appearing near them. | 

(4.) It may eaſily happen, that the petreſcent liquor ſhall be 5 
mixed and diluted with ordinary water, as not to be diſtinguiſh 
from it, nor be capable of diſcloſing it ſelf by its effects; till either 
by a large exhalation of the common water, or by ſome peculizr 
advantages it has to operate upon bodies, it gains a proper Opporty. 
nity. There is a lake in the north of Ireland, wherein fiſh live, 3 
well as in other lakes; tho* there are ſome rocks at th ttom of 
it, to which many maſſes, and pieces of a finely figur*d ſubſtance, 
tranſparent as cryſtal, faſten themſelves. Now if we ſuppoſe, thut 
either by ſprings of petreſcent water, or by rains, or by ſubterranei 
ſteams, or, otherwiſe, waters reſting in any hollow place, tho? upon 
the tops of rocks or mountains, ſhall be ſufficiently impregnated with 
petrific particles; and that afterwards, in proceſs of time, the mere 
aqueos parts ſhall gradually, by the heat of the fun, the ſoaking 
of the ground, the winds, or the continual action of the air, be 
brought to exhale away in the form of vapours; the petrific particle, 
which are not ſo volatile, will turn the ſoil beneath them, and on 
the ſides of them, as far as the ſphere of their activity reaches, into 
ſtone, harder or ſofter, and into this or that kind, according to the | 
particular nature of the petreſcent liquors, and the ſtructure, and 
other diſpoſitions of the ſoil they invade ; in which ſoil, if then 
chance to be lodg'd bodies heterogeneous to it, whether vegetah|: . 
ſubſtances, as roots, gums, &c. the whole bodies of animals, as toads, 
frogs, ſerpents, c. or their parts, as ſhells, bones, &c, or miner 
of an open texture, as boles, unripe ores, or elſe gems, or ſtones of 
another kind already form*d ; any of theſe things, or any other that 
ſhall chance to be lodg'd there, muſt be found either petrified, ot 
inclos'd in ſtone, when this harden'd ſoil ſhall come to be broke up. | 
Nor is it at all neceſſary, that ſuch petrifaction of the extraneous 
bodies, and of the ſoil or bed, be made at once ; for it may wel 
happen ſucceſſively, at ſeveral times, according as ſome parts of th: 
petreſcent juice are more — and penetrating 3 and conſequently | 
more fit to be ſoaked in, further than others. For as the poroſity * 
happens to be greater in one part of the ſoil, than in another; o” Þ 
as the texture and diſpoſition of the particular bodies lodged in le 
earth, give advantage to the petrifying particles to work on ſome f 
them ſooner, or in a different manner than in others ; ſo the induri- 
tion of the pervaded ſubſtances may be very unequally made in 
1 of time, as well as in other circumſtances. Whence it appears, 
ow medicinal ſtones, of very different colours, conſiſtencies, and 
operations, may be gererated, and ſeem entire bodies, tho? one pat! 
of them be dark, heavy, and opake ; and the other much lighter, 
tranſparent, and quite of another colour. And upon the fame prin 
ciple may be explained, the manner wherein diamonds are inclos' 
| in 


nes, or even in rocks ; of which we haye credible teſti- Naz. Hir. 
1 rm Nor does this appear more ſtrange, than that a ſtone, which 8 
have by me, a kind of pebble, ſhould contain a perfectly ſhap'd 
Erpent, coiled up in it, without a head; which ſeems to have been 
Morm'd before the ſtone, becauſe in the upper and lower parts of that 
polid, there are cavities left, that together make up one entire cavity, 
uſt of the ſize and ſhape of the contained body; whereto, as it 
Jas caſie for the matter of the ſtone, whilſt ſoft, to accommodate it- 
Elf exactly; ſo *tis ſcarce conceivable how, if the pebble had been 
rſt form'd, the inclos'd animal, if it were one, or the matter in that 
rm, ſhould not only get in, but find a cavity ſo curiouſly ſhap'd, 
nd fitted to its bulk. And that this variety was produced at ſeveral 
mes, might be farther argued from hence, that the ſeeming ſerpent 
& plainly another and clearer kind of ſtone, than that of the mould 
>Fhich includes it; and of the mould it ſelf, one part contiguous to 
ie included body is whitiſh, and abounds in ſhining grains, or 
Wakes ; in both which it differs from the other, which is far the great- 
| art. 
GG.) In thoſe very places, where now there is nothing to be ſeen 
ut looſe ſtones, there may formerly have been petreſcent liquors, 
ther ſtagnant or running; for earthquakes, inundations, ſinkings 
i of the ground, incroachments of the land on the water, fiery erup- 
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ons, and ſuch accidents, may, among other odd effects, have dry'd 
„ choak'd up Is and lakes, and quite ſtopp'd, or diverted the 
I + Purſe, both of ſprings gnd rivers, ſo as to leave no remaining ſigns 
n them. Upon this account, and other great changes in the ſtructure 


d diſpoſition of the ſoil of ſeveral places, it may well be ſuſpected, 
of Wat the ſtony moulds, wherein the above-mentioned bodies were found, 
ut Þ ight heretofore have been of an earthy nature, and the receptacles 
W petreſcent liquors, which, at ſeveral times, turn'd the whole maſs 
che ſoil into ſtone, before the ſprings, or other waters, containing 
me petrific liquors, were quite conſumed, or had their courſe altoge- 
rel | er diverted. And many things might be produced to ſtrengthen 
th: | Wis conjecture. þ 


3. It agrees very well with our doctrine about the great ſpecific De tinfures 


il W-vity of theſe ſtones, in compariſon of white marble, or tranſþg. ien, 
a Mt pebbles, that it is poſſible out of them, to extract ſome of 2, foe! = 
* ſubſtance ſuppos'd to give them that additional pondetoſity. zalline or mi- 
d, accordingly, we have, by appropriated menſtrua, obtained fromm vera“ parti- 
n bodies, ſolutions or tinctures; which, not to inſiſt on their co- . 

n r or taſt, wou'd, upon their being dropt into a tincture of galls, or 

at er convenient liquor, produce lach phenomena, as argued. them 

e abound with metalline or mineral particles; which, for the moſt 

part ft, I obſerved to be of a vitriolic nature. Thus 1 found, that the 

i ation of a blood-ſtone, which taſted very rough upon the tongue, 

wr Pu'd with the infuſion of galls, make an inky mixture; and the 

o s vor. III. T i like 
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, like happened with load-ſtohe, emery, marcaſites, &c. open'd by cu. AR. 
rofive menſttua. But the Tolution of Lapis Cataminaris, which w A. 

of a golden colour, did not operate like the reſt on the infuſion7/ẽ 
galls ; yet by its taſt, as well as colour, ſufficiently ſhew'd it ſelf s E 


have copiouſly impregnated the menſtruum. The mention of Ly; Mk. 
Calaminaris, reminds me of an inſtance of there being other ways, b.. eta 
fides that of diſſolution, in proper menſtrua, ro ſhew that ſome med. ed 
Einal ſtones participate of metalline and mineral ſubſtances ; for it; WM : 


by melting this ſtone with copper, and keeping them together for; ine 
competent time in fuſion, that braſs is made; wherein the red colon Nav 
of the copper is changed into a golden one, and the abſolute weigz r t 
conſiderably increaſed. Nor is this the only mineral ſtone from whik 

I have, by a way quite different from thoſe hitherro mention*d, nam. b 


ly, with running mercury, obtained a metalline ſubſtance. And the t f. 

native cinnabar be looked upon by the vulgat as a red ftone, yet '% nich 

known, in the quick- ſilver mines, to be a mercurial ore; whence, b WF its 

vehement fires, they diſtil running mercury, as we by a moderate on A 

have ſometimes done. | Kd w 

Even the There ate, however, ſome ſtones, that have uſeful qualities aſcribei Mocee 
bghter fies to them, tho? they appear to be not at all, or fo lirtle heavier i: ed 


ws re ſpecie, than is requiſite for a mere ſtone, as to render it very unlikeh, 
——__ that metals, or ponderous minerals, ſhould contribute to their pro 
duction or virtues © 

But our hypotheſis does not oblige us to deny, that there may tx 

ſich ſtones ; for tho? it aſcribes the virtues of moſt gems and tons 

to the metalline and ponderous mineral ſubſtances t iey partake 0, 

et the conceſſion agrees very well with our doctrine, which teaches, 

| in general, that the virtues. of ſtones may, in many caſes, depen 
1 upon their being impregnated with other minerals; which, tho' th 
moſt commonly prove ſpecifically heavier, than the mere petreſcen 

matter, yet in ſeveral ſtony concretions, the adventitious ingrediens, 

may be ſpecifically tighter than the genuine matter of the ſtone; 

as we have formerly ſeen in ſeveral bodies which paſs for ſtones. Tiw Mp 

not to repeat what has been ſaid of ſalts, I have obſerved that ſon: Nuors, 

other hard foſſils abound with a kind of bitumen, which, when, 1 

dil a brought to an oil, is much lighter than a ſtone of tb 


" "fame bulk; and I have had ſome portions, of ſuch oil that wont ged! 
ſwim even upon common water. And leſt this ſhould be aſcribed» ploye 
the ſubtilization the bitumen received from the fire, I will add, ti: boy 
having hydroſtatically weighed a piece of good Apballum, we fou atter, 
it to be to water of the fame bulk, but as 1, and ſomewhat | ved 11 
than 28 to 1; which was within a tenth of the proportion of a foi) Thar 
bituminous; foffil to water, commonly call*d in England, Scotch coi. m of 

| And becauſe ſulphur, as well as bitumen, is very apt, even by a mods me:; 
£ raje heat of atttition, to diffuſe its ſteams; let it be noted, the on Fay 
| there are various hard ſtones which abound in ſulphur 3 and }* e ſubf 


2 hav! 


* { ka * * " * * . 
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Ling weighed. a roll of brimſtone in air and water, I found it to be Nar. Hier. 
ta trifle above double the weight of the latter, which ſhews it was & N/DW 


1 
och lighter in pcie than cryſtal. | rei 
Hence we may argue, that tis not impoſſible the principal vir- 
i ihe of a light medicinal ſtone, ſhould be due to ſome mixture of a 
„ Petcalline, or the like ponderous ſubſtance 3 ſince if ſome of the in- 
„ edients that are plentifully mixed with the true ſtony matter, be 
tue lighter ſort, tho? there be alſo. ſome metalline, or other heavy 
1 Wineral particles mixed with the ſame matter; yet the leſs ſpecific 
w AWavity of the one, in compariſon of this matter, may compenſate 
t r the greater of the other; and ſo together compoſe a ftone not 
< Pore ponderous than white marble. Thus I have found a blackiſh 
rl Indian flint, and likewiſe a black Engliſb one, to have to water 
0 pt full the proportion of 2 f to 1; and that a piece of black marble, 
1wW nich I examined hydroſtatically, was notwithſtanding the darkneſs 
ly its colour, to water of the ſame bulk, ſcarce any thing more 
b an 2 2 to x 3 which is the proportion I found between white marble 
d water : tho” it may perhaps be ſaid, that this blackneſs of colour 
bei pgoceeded not fo much from any groſs, bituminous matter incorpo- 


„ed with that of the ſtone, as from ſome mineral ſmoke that had 
, rvaded it. 5 4 


W And it ſeems not impoſſible, that the matter which medicinal ſtones De matte 
= made of, may, before it comes to be harden'd, derive various of medicinal 
1h ours, and be endowed with virtues from ſubterraneat exhalations, — fe 7 


7 d other ſteams. For that many parts of the lower. earth emit co- receivewirtzes 
o, Pous exhalations into the upper, and even into the air it ſelf, I pre- and @ colour 


hs, me will be readily granted; that alſo ſuch fubterraneal ſteams will from ſubterra- 
xa WWily mingle with liquors, and imbue them with their own qualities, ;;,,; Mt 
they Way be inferr'd, from the experiment of mixing the ſcarce coagulable 
cen. mes of kindled and extinguiſhed brimſtone with wine and: other 
je, uors, which are thereby long preſerved ; and that beneath the fur- 
ne Mee of the earth, there are ſulphureous and other ſteams, which may 
u a plentifully mixed with water, and in all likelihood with petreſcent 
ſon: uors, is with me beyond all queſtion. 
„ That quick-filver may, in part, be reſolved into fumes by leſs fires 
th Pan many of thoſe which burn under ground, will be readily acknow- 
oil aged by chymiſts and gilders, and is obvious from the fumigations 
41 ployed in the cure of the Lues veneren; and that mercury may in 
chi e bowels of the earth be ſo diſguiſed and well mix'd with ſtony 
ound Matter, as to ſuffer the whole concretion to paſs for ſtone, may be ob- 
th ved in ſome kinds of native cinnabar. * 12 
ton M That ſal· armoniac will, with a moderate fire, be made to aſcend in 
col. rm of exhalations, is vulgarly known, as to the factitious ſalt of that 
nods me; and I have found it to hold true in the native. That com- 
ht; Pon ſal-armoniac, ſulphur, mercury, and tin, will ſublime into a gold- 


e ſubſtance, participiating of moſt, if not all the ingredients, has 
1 appear- 
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Nar, Hisr. appeared to me from a particular experiment. That even gold it ( 
may, wich a ſmall addition, be made, by a moderate fire, to aſc: 
in the form of fumes or flame, I have ſeveral times tried. And, laſt 
that mineral exhalations may be met with in the bowels of the eart, 
is witneſſed by many credible perſons and eye-witneſſes ſkilled: in nj; 
nerals. And this, ſome things that I my ſelf have ſeen, incline me 
believe. Such an aſcent too, of mineral fumes, and even of metallj, 
ones, may, alſo, be much confirm'd, not only by the writings of ch, 
miſts, but by the learned and curious Kentman, who, in the uſeful cat 
logue of the Miſuian foſſils, reckons amongſt the Pyritæ, one whe 
title is Pumicoſus, and tinged of a black: colour by a fiery exhalatic; 
and another of a filver colour, tinged grey by a poiſonous exhalatiq, 
And the ſame may be farther confirm'd by a relation of the learn 
Cabeus, as to what he found in the territory bf Modena. | 
Since then there are mineral exhalations of very different kinds, di 
pers'd in many places under ground; and ſince there are ſeveral yo}, 
tile minerals, as arfenic, orpiment, fandarac, &c. that are very activ 
hurtful, there may others be endowed with medicinal qualities; a 
the exhalations of ſuch minerals, either alone, or mix'd with petreſcer 
liquors pervading duly diſpoſed earths, boles, or other fluid, ſoft, op: 
ſubſtances, before their induration, may impregnate them with med 
cinal and other qualities. | | 
And even Nay, when J recolle& the odd phenomena, that I have partly c 
«hen mere ſerv'd, and partly received from credible teſtimony, about the cou 
* tions, mixtures, tinctures, and their effects, in metalline, ſtony, an 
other foſſil concretions, I dare not peremptorily deny, that, even aft 
ſubterraneal bodies have obtain'd a conſiderable degree of induratia, 
and, perhaps, enough. to make them paſs for ſtones, there may 
ſubterraneal-ſtearas able to penetrate, tinge, and otherwiſe impregnt 
them; which ſeems the leſs incredible from what was juſt now relate 
out of Kentman, and eſpecially from my own experiments, made! 
tinge native cryſtal with different colours, by the fumes of voi 
minerals. And that a very fmall proportion of a metalline ſubſtanc. 
reſolv'd into minute particles, may impart a tincture to a great qual 
tity of other matter, duly diſpoſed, appears from thoſe factitious gem 
wherein, with. three or fa grains of a metal, ſkilfully calcined, “ 
ſome mineral pigment, we can give the colour of a natural gem to! 
whole ounce or more, of a vitrified material. In more ſubtile fluids! 
have made the inſtance, vaſtly more conſpicuous, by tinging with 0 
Some ingre- grain or leſs of a prepared metal, as gold or copper, as much phleg") 
dients of opake ſucceſſively generated, as would, if it could have been all preſerv' 
3 RR have amounted to a bulky quantity of deeply-colour'd matter. 
may, before 4+ The laſt thing E ſhall produce to ſhew, that the virtues of opal 
they received gems and medicinal ſtones, may be more eaſily, than thoſe of trau: 
zhis form, rent ones, accounted for on our hypotheſis is, that the principal ing? 
have been can dients, whereof many ſuch opake ſtones conſiſt, were complete mit 


plete minerals, f 


1 Wnſcquently, retain many of the virtues they were endowed with by the 
*Wineral corpuſcles that had copiouſly impregnated them, whilſt they 


muſt obviate an objection, that may be made to the preſent argument. 


1 robable to many, that bodies, ſo near of kin to artificial ones, ſhould 


bs 
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WW! bodies before they were petrified ; ſome of them having been me- Nar. His. 
Wicinal boles, or the like earths ; ſome earths abounding with metalline W 
| mineral Juices z ſome ores of metals or minerals of kin to metals ; 
Ja ſome, in fine, bodies of other natures, differing from theſe and 
om one another. For all ſuch ſeveral kinds of foſſils may, by the 
ED pervention and pervaſion of petrific ſpirits, be turned into ſtone ; and 


mained bodies of a more open or penetrable texture. LEY 

EW 1 might illuſtrate this from the methods whereb I made ſuch mix- 
res of ſtony and metalline ingredients, as notwithſtanding their coa- 
Wrion, were tranſparent; tho' that be more difficult than to compound 

ch concretions when they are deſigned to be opake. But here, again, 


Por ſince it ſeems, by our doctrine, that gems may be only magiſteries, 
d conſequently but ſuch compoſitions as, tho” made in the bowels of 
e earth, might be imitated by human fill; it may appear very im- 


Poſſeſs ſuch peculiar and ſtrange virtues as are afcribed to ſeveral gems, 
and o__ capable of flowing, only from. certain very. noble ſubſtan- 
forms. 
To this I might reply, that I admit not any ſach imaginary beings, 
the peripatetic forms, which, I believe, will never be demonſtrated. 
exiſt. But to avoid unneceſſary diſputes, I rather anſwer, in ſhort, 
at fuch. compoſitions as are called artificial, may, , nevertheleſs, be 
dowed with great virtues, and' ſuch as. are called ſpecific ;. witneſs 
e virtues of many chymicaT preparations, even of thoſe that are uſed 
phyſicians of all forts 3 nay, even Galen himſelf will furniſh us with 
ſtances to our preſent purpoſe. For to the aſhes of crawfiſh, which, 
otwichſtanding the deſtruction that has been made of their priſtine 
dy by fire, he gives a greater commendation againſt the bite of a mad 
og, than to the fiſh it ſelf unburn'd, or to any medicines of nature's 
Providing: and a virtue of that kind and degree will ſurely be allow- 
A ſpecific, And the Theriaca, tho' a factitious body, and conſiſting 
f a multitude of ingredients huddled together, was yet, in the days 
t Galen, eſteemed a moſt famous antidote; and has ſince been cele- 
rated, not only for its alexipharmic virtues, which alone are ſufficient ' 
d entitle it to a ſpecific ; but for many others, either upon account of 
s manifeſt or occult qualities. 
But farther, according to our way of explaining the production of neee foes 
Medicinal ſtones, a probable ſolution may be given of this diffCulr of the ſame 
Phenomenon, that, ſometimes, ſtones allow'd, without ſcruple to be of ,b 5 
e. fame kind, are of ſuch different qualifications, that ſome of them“ , * 
rove very conſiderable remedies in caſes where others are almoſt in- 
f ffectual. And I have, fometimes, obſerved; that a medicinal ſtone 
Pauy have virtues, ſuppoſed to be the properties of ſtones of _— 
| ; ind.. 
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Nar. Hisr. kind, For, according to our hypotheſis, when the ſtony matter is im. 
| pregnated as it ought to be, with thoſe minerals that in the ordinary 
courſe of nature belong to its ſpecies, its virtue will be ſuch as | 
ſhould be for kind; but for degree may be very various, according ty 
the quantity, purity, ſubtilty, Sc. of the mineral that impregnatg 
1 ut if the ſtony matter chance to be imbued with ſome othy 
ſubſtance. of a contrary nature, tho? perhaps the proportion of it my 
be ſo ſmall, and the colour of it ſuch as not to render an alteratiq 
in the ſtone, obvious to ſenſe, and conſiderable enough to make! 
Judg'd of another ſpecies; yet it may ſo vitiate the matter, wherein i 
u reſides, or check and infringe its operation, as not to leave the 
ſtone any great degree of virtue. On the other ſide, if it happa 
that the mineral corpuſcles, which uſually impart a certain virtue ty 
the ſtony matter of one gem, ſhould, by ſome lucky hit, be ſo unitel 
with that of another ſort, (of which I formerly gave an inſtance i 
green diamonds,) tho? the quantity of this mole il ingredient may be 
but. very ſmall ;_ yet if its efficacy be great, it may ennoble the ſtone wit 
a remarkable degree of ſome ſuch virtue, as is ſuppoſed not to beloy 
to that ſpecies, but to another. Thus I have been told of ſurprizin 
virtues in a ſtone for the ftanching of hemorrhages ; tho? by its colou 
and texture I ſhould never have taken it for a blood-ſtone, 

The ſubtilty and penetrating virtues of ſome liquors, if duly conf: 
der'd, may ſhew it to be poſſible, that ſuch bodies ſhould be petrifel 
by them, as in part conſiſt of animal and vegetable ſubſtances. Thu 
we ſee petrified ſhells, bones, and pieces of wood; and that ſoft ſtone, 
which is plentifully found near Naples, and commonly called Lapis In- 
curius, being rubb'd a little, moiſten'd with water, and then expoſed 
to the ſun, in a due ſeaſon of the year, will, in a very ſhort time, « 
eye · witneſſes have aſſured me, produce muſhrooms fit to be eaten; 
if even the ſeminal principles and rudiments, of vegetables may be 
preſerv*d in a petrified earth, as to diſcloſe themſelves when they find 
an opportunity. And an eminent perſon, maſter of ſome of thck 
ſtones, informs me, that they now and then find them of a vaſt big: 
neſs; as if whole maſſes of earth, pregnant with the prolific principle 
of muſhrooms, were, by ſome ſupervening petreſcent liquor, turned 
info tnne, | | 

varius And not only boles, ſeal'd earths, and ſuch like foſſils, as are com- 
earths may be monly known for medicinal, may be harden'd into ſtone by petrifying 
petrified, and agents; but other earths, ſubject to petrifaction, may contain medicinil 
N and ſubtile particles, of ſuch a kind as ſeems ſcarce credible. I haue 
and fiadicina! Teen a clay-pit, wherein, at a conſiderable depth from the ſurface of tit 
pars, earth, there lay a bed of clay, which, by diſtillation, yielded a ſalt f 
2 volatile and ſtrong, and fo different from other ſubterrancal ſalts, chu 
could not obſerve the manifeſt qualities of it without wonder; a 
the owners of the pit, who were rich and curious perſons, did them. 
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E Laſlly, that ſublimable falts, ſulphurs, and bitumens, may be met 


4 4 ith in the bowels of the earth, is certain; and that ſuch ſubſtances 
Hay be found in bodies which paſs for ſtones, I have been induced to 


ink, by the chymical examination I purpoſely made of fome ſuch 


ncretions; particularly of that folid and heavy one, commonly call- 
Scotch coal; from whence I obtain'd, by diſtillation, a large pro- 
Portion of oil, or liquid bitumen, and no ſmall number of faline par- 
cles, that ſeemed to be of an uncommon nature. 


But enough of a ſubject, wherein, contrary to my cuſtom, I have 
dulged conjectures; which, however, are the more excuſable, in 


eating of the operations of nature in her dark and ſubterraneal receſ- 
s; for here to have offered accounts that carry Probability along with 


em, ſeems ſufficient. 


© BSE i 


sees uſe it for phyſic, and cried it up for an excellent cordial, a great Nr. His r. 
Meening and diaphoretic medicine. 1 
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Promiſcunus Iamonds being generally eſteemed the moſt noble and precioy nds 
ob/erwations of inanimate bodies, I cou'd not but gratifie my curioſity great 1; 
upon diamonds. about them, by propoſing queſtions, whilſt a director of tie fem 
| Engliſh Eaſt-India company, to ſome Eaſt-India merchants and jewelles, But 
who had dealt much with theſe gems. | Ales 

And diamonds deſerve the rather to be enquired into, becauſe th d 75 

commerce they help to maintain between the weſtern and eaſten droſ 

parts of the world, is very conſiderable. For as ſmall as their buli IF that 

is, their properties and mens opinion, ſo greatly recommend then, t thr 

that, I remember, one of the moſt famous and intelligent merchants« | * Aſki 


this nation, aſſured me, that, according to his well- grounded eſtimate, | dd no 


there came of them from the Eaft-Indies into Europe, one year with 
another, to the value of 350,000 J. Sterl. whereof about 100, ooo 
came into England; which at preſent, by the prudent indulgence of 
the government, and of the Eaſt-India company, is become the inan 
of diamonds. | 
To prove the great hardneſs of diamonds, even in compariſon 0 
other bodies, that are thought wonderfully hard, a famous artiſt for 
cutting of theſe ſtones affirm'd to me, that he could neither cut or 
poliſh diamonds with any thing but diamonds ; and that if he ſhou'd 
employ ſo rough a way, and ſuch forcible engines to cut rubies, 0! 
any other ſtones, as he does to cut thoſe, it wou'd preſently break 
them in pieces; which, by the inſpection of his engine, appear'd very ñ⁶ by 
probable. 1 to -K 
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land, he perceived there are of late brought over worſe ſorts of 

Hiamonds; ſo that he judges thoſe of the old rock (as he calls them) 
Either to be quite ſpent in the Indies, or, at leaſt, to be ſeldom or 
ever tranſported. And he finds ſeveral late diamonds, ſo ſoft and 
Prittle, in compariſon of thoſe of the old rock, that he is often afraid, 


JF uovilling to meddle with them, leſt he ſhould ſpoil them in the 


tting or poliſhing. | 
Notwithſtanding the wonderful hardneſs of diamonds, there 1s no 


Futh in the tradition, that repreſents them unable to be broken by 


y external force, unleſs firſt ſoften'd by being ſteep'd in the blood 
fa goat. This odd aſſertion, I find to be contradicted by the fre- 
Huent practice of diamond-cutters : and particularly, having enquired 


If one of them, to whom abundance of thoſe gems are brought, to 
e fitted for the jeweller and goldſmith, he aſſured me, that he 


Wakes much of his powder to poliſh diamonds with, only by beat- 


4 g board-diamonds (as they call them) in a ſteel or iron mortar ; and 


at he has by this way made, with eaſe, ſome hundred carrats of 
*Mamond-duſt. } 

Tis a received opinion among many who deal in gems, that as dia- 
monds are the hardeſt of bodies, ſo the ſame compactneſs, and their 
great ſolidity, gives them alſo proportionable gravity, and makes them 
Extremely weighty with regard to their bulk. 

But a rough diamond ſomewhat dark within, that in a pair of 
les which turn'd with the 324 part of a grain, weighed 8 grains, 
d ; being carefully weigh'd in water, according to the rules of 
Wy droſtatics ; it proved to an equal bulk of that liquor, as 253 to 1. 
that, as far as can be judg'd by this trial, even a diamond weighs 
t thrice as much as water. 

= Aſking a famous and experienced cutter of diamonds, whether he 


ed not find ſome rough diamonds heavier than others of the ſame 


E Wgneſs ? he told me, he did, eſpecially if ſome of them were cloudy 
& foul ; and ſhewing me a diamond that ſeemed to be about the big- 


. 


Ess of two ordinary peaſe, or leſs, he affirm'd, that he ſometimes 
2 und in diamonds of that ſize, compared together, about a carrat (or 
Pur grains) difference in point of weight. 
The ſhape or figure of diamonds is not eaſie to be ſecurely deter- 
Pin'd. For thoſe that are ſeen in rings and other jewels, having been, 
way of preparation cut and poliſh*d, change their natural figures 
r that which the artificer thinks fit to give them. And rough dia- 
Ponds themſelves (which are not eaſily met with) often come to our 
nds broken, tho? undeſignedly, by the diggers ; and are, therefore 
Wt to acquaint us with their genuine ſhape 3 which we may be 
Fable to diſcover, becauſe of the accidents whereto the matter they 
| pnliſted of was ſubje& in the mine. For having had a parcel of 
Vor. III. U between 


W 4 very ſkilful cutter and poliſher of diamonds, told me, that hav- Nr. Htsr. 
s dealt in them near twenty years at Amſterdam, and ſeveral years in WW 
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Nat. Hist. between 100 and 150, put into my hands at one time, in the Eat. 


WY [dia houſe, I found very few of them completely ſhap'd ; but gene. 
rally broken, and of very irregular figures, like thoſe of ſo mug 


gravel taken up at adventures upon the ſea-ſhore. But ſome fey 
appeared pretty regularly figur'd, which, problably, were not mu 
hinder'd from ſhooting freely in the wombs or cavities, wherein they 


coagulated or concreted. And theſe ſeem'd to conſiſt, in my opinion, 


of ſeveral triangular ſurfaces, that were terminated in, or compoy! 
ſeveral ſolid angles. And one rough diamond I had of my om, 
wherein this ſhape was more confpicuous, than F remember to hay: 
ſeen in any other. Beſides, having enquired of a very experience 
artificer, who fitted up theſe gems for the goldſmith, whether he 
found rough diamonds to be of any conſtant figure ? he anſwer 
me, that he always obſerved thoſe which had any regular figure, ty 
be ſix-corner'd. | 


Diamonds have a grain, or a determinate tendency of their fibre, \ 


er rather of the thin plates they are made up of, as well as wood; 
and may, with eaſe, be ſplit along the grain, tho” not againſt i 
Phave ſeen a very large diamond, that was cut, with the grain, inn 
three pieces, whereof the nnddlemoſt, tho” large, and about the thick. 
neſs of a ſhilling, was evenly thick, and exactly flat on both ſides; 
and I poſſeſs a diamond-ring, whoſe ſtone I caus'd to be ſet rough, x 
nature produced it, becaufe in that ſtate the grain is manifeſt to ti: 
naked eye; (and much more when viewed thro? a glaſs, that mod: 
rately magnifies the ſeveral plates it conſiſts of) having their edges d. 
{tinguiſhable like thoſe of a book a little open'd. An experience 
cutter of theſe gems aſſured me, that one large blow may ſplit em 
great diamonds, if it be given, as they ſpeak, with the grain, but 
gainſt the grain, he affirm'd to me, he is not able ſo much as to cut o 
poliſh them. | | 

The common colour of diamonds being generally known by fight 


tis not neceſſary, nor wou'd it be eaſie to deſcribe it by words; but 


the moſt uſual colour of theſe gems is not the only one. A gra 


traveller into the eaſtern parts of the world, aſſured me, that he hi- 


4 feen ſome of them that were of a pale bluiſh colour. That famou 
French jeweller, Monſieur Tavernier, gives an account of a fair diamon' 
that he had, of a very red colour; a great lady told me, ſhe wi 
miſtreſs of a fair one, which, tho? not of a ruby, was of a red o- 
lour: and a relation of mine uſed to wear a diamond-ring ; which 
tho* the ſtone was not great, he valued at a hundred pounds, becai: 
its colour was of ſo fine a golden yellow, that I ſhould have taken! 
for an excellent topaz. And attentively ſurveying a parcel of ro! 
diamonds, newly brought from the Eaſt-Indies, I perceived amo! 
them, beſides ſeveral lighter variations of colour, one ſtone, whit 


was all green; and this to ſuch a degree, that I doubted not,, 


poliſhed and. ſet, it might paſs for an excellent emerald. I * 
2 it 


Peithe 
onve 
| ; it. 
old n 


eant 
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q Fr ed this gem to have been really of that kind, but that Nar. Hrsr. 
Y and 2 Cane belonging to merchants, too ſkilful in CYWW 
Fnoſe gems to be impos'd upon; and, which was more, the ſtone be- 


yet rough and uncut, I found it plainly to have the proper ſhape 


pf a diamond. | 

At the late return of the ſhips from India, being preſent when the 
iamonds were delivered to their owners, I took particular notice of 
ne belonging w a Dutch merchant, whoſe father was a cutter of dia- 
Fonds, and bred him to the fame trade. This diamond came from 


e kingdom of Golconda, it had fix triangular fides, which yet were 


either regularly figured, nor truly flat; ſome of them being a little 


Fonvex, and one of them having a manifeſt, and oddly-figured cavity 
it. The ſtone was fair and flawleſs, and ſo thick, that the merchant 
old me, it would be too deep for one ring, and that, therefore, he 
eant to ſplit it in two: it weighed ten carrats. I could eaſily per- 
eive the grain of this diamond, which the merchant alſo acknow- 
aged; who faid, he had never ſeen in diamonds any heterogeneous 
Mixture incloſed. He further inform'd me, that he received a large 
iaamond from Borneo, that was much darker than one I ſhewed him; 
*Þ that he compared it to ſoot ; but when cut and poliſn'd, he and 

athers were much ſurprized, to find it a fair and clear ſtone, of very 


great value. 


That the real virtues of gems, may be probably deriv*d from the 


petalline, or mineral tinctures, or other corpuſcles that were im- 
Wody'd with the matter of the gem, whilſt it was yet fluid, or ſoft, 
Id afterwards coagulated therewith, appears probable 3 becauſe hav- 


q g long ſuſpected, that the matter whereof diamonds principally con- 


Wit, was, whilſt yet in ſolutis principiis, impregnated with metalline, 
nd more particularly with ferruginous particles; and finding again, 


| ; dme number of ſmall diamonds, that I had bought for experiments, 
FT conſidered that their — yet rough, and ſo in their natural ſtate, 
* 


Night make them more fit for my purpoſe. They were alſo not 


clear as thoſe that we value-in rings, which, probably, argued 


1 
8 


eir having more of a chalybeate tincture in them, than I ſhould 
& pect in the more tranſparent. I, therefore, took a moderately vigo- 
us load-ſtone, and apply'd it ſucceſſively to five or ſix of theſe 


Pall ſtones, without perceiving it had any operation on them: 
t when I came to apply it to one, which looked ſomewhat 


ller than the reſt, I found that it had in it particles enow of a 
ruginous nature, to make it magnetic; and obſery'd that it would 


t only ſuffer it ſelf to be taken up by the ſtrongeſt pole of the 


3 ad- ſtone, but when that pole was offer'd within a convenient 
ſtance, it would readily leap through the air to faſten it ſelf 
=D 1c. 


U 2 *Tis 
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Nr. His?. ?*Tis, on one fide, taken for granted, that all glittering gems ſhin. 
in the dark; and on the other, abſolutely deny*d, that any ſtone h;; 
that faculty. For my ſelf, I confeſs, I look upon Mr. Clayton's giz. 
mond as a great rarity, becauſe of its ſhining by night. | 
: Boetius de Boot, indeed, who is judg'd the beſt author upon the ſub. 
ject of gems, allows no ſuch virtue in diamonds, and peremptoriy 
ſays, „no man ever durſt aver he had actually ſeen a ſtone that, cf 
* it ſelf, afforded light. Johannes de Laet, alſo, thinks no inſtance gf 
it can be produced.“ And Olaus Wormius ſeems to imagine it falſch 
reported even of the carbuncle. And, indeed, upon examining a moſt 
excellent ruby, I could not, by friction, bring it to afford the left 
glimmering of light. | 
Whether gems But tho' I am loth to admit ſtrange things for truth, yet I am ng 
ere, of them- very forward to reject them as impoſſibilities ; and therefore, would not 
3 lum. diſcourage any from making farther inquiry, whether there be fuch 
= thing as a true carbuncle, or ſtone, that, without rubbing, will ſhine 
in the dark? For if ſuch a thing can be found, it may afford no ſmal 
aſſiſtance in diſcovering the nature of light. Yartomannus, indeed, wi 
not an eye-witneſs of what he relates, that the king of Pegu had a tri 
carbuncle, of that bigneſs and ſplendor, as to ſhine very gloriouſly in 
the dark; and tho* Garcias ab Horto, the Indian vice-roy's phyſician, 
ſpeaks of another carbuncle only upon the report of one he diſcoured 
with, who affirmed himſelf to have ſeen it; yet as we are not ſur 
| that theſe pretended eye-witneſſes ſpeak true, they may have don: 
ſo, for ought we know to the contrary. And I could produce a mu 
more conſiderable teſtimony to the ſame purpoſe, if I had the permiſ 
ſion of the perſon, But I may ſay, that Marcus Paulus Venetus, whole 
ſuppoſed fables many of our later travellers and navigators have finc: 
found to be truths, ſpeaking of the king of Zeilan, tells us, he is {aid 
to have the beſt ruby in the world, a palm long, and big as a man! 
arm, without ſpet, and ſhining like a fire. He adds, that the get 
Cham offer d the value of a city for it; but the king anſwer'd he would 
not exchange it for the treaſure of the world; becauſe it had deſcendel 
to him from his anceſtors. And two Ryfian Coſſacks relate, in the account 
of their journey to Catray, dedicated to their emperor, that they wer: 
told, the king of thoſe parts had a ſtone which gives light like the ſun, 
both day and night, and call'd, in their language, Sarra; which thol: 
Coſſacks interpret a ruby. But theſe relations are too uncertain to build 
any thing upon. However, there arriv'd here about two years finct, 
out of America, the governour of one of the principal colonies there, a! 
ancient virtuoſo, and a member of the Royal Society, who, finding tt 
chief affairs of his country committed to. me and another, made nn N. 
ſeveral viſits, and in one of them told me, the [dians had a tradition, inclin 
that in a certain, almoſt inacceſſible hill, far up in the country, tht Pmony 
was a ſtone, which, in the night time, ſhone very vividly to a get ither 


diſtance ; and he aſſured me, that tho? he thought it not fit to _ © ployc 
. My : 


n eye 
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3 imſelf ſo far among thoſe ſavages, yet he purpoſely ſent a bold Eng- Nar. Hisr. 
nan thither, with ſome natives for his guides; and that this meſſen- CNW 


r brought him back word, that at a diſtance from the hill he had 


9 ainly perceived ſuch a ſhining ſubſtance as the tradition implies ; 


Id lighting the ſuperſtitious fears of the inhabitants, with great dif- 
Sculty, made a ſhift to clamber up to that part of the hill where, by 
very careſul obſervation, he ſuppos'd himſelf to have ſeen the 
ht; but whether he had miſtaken the place, or for ſome other rea- 
n, he cou'd not find it there; tho? when he was return'd to his for- 


. 


er tation, he again perceived the light in the ſame place where it 
KH one before. I reſerve to my ſelf a full liberty of believing no more 


W this relation than 1 fee cauſe; yet I the leſs ſcruple to commu- 
Wicate it, becauſe it agrees, in great meaſure, with the following ac- 
Punts. For tho? the learned authors, I formerly mentioned, think no 
Priter has affirmed himſelf to have ſeen a real carbuncle; yet conſi- 
Ering the light of Mr. Clayton's diamond, it recalPd to my mind, that 
me years before I had met with an old 1alian book, highly extoll'd 
very competent judges, the author whereof is Benvenuto Cellini, who has 
; paſſage in it to this purpoſe. In Clement the 7th's time, ſays he, I hap- 
 pen'd to ſee a carbuncle at a certain Ragiſian merchant's, named Beigoio 
di Bona. This was a white carbuncle of that vivid kind of paleneſs we 
ſee in a chalcedonian 3 but it had a ſurprizingly pleaſant luſtre, and 
28 ſhone in the dark, tho* not ſo much as colour'd carbuncles ; however, 
in an exceeding dark place, I ſaw it ſhine in the mannerof fire almoſt 
extinguiſhed, But as for colour'd carbuncles, it has not been my for- 
tune to ſee any. But a Roman gentleman of great experience in jewels 
told me, that one Jacopo Cola being, by night, in a vineyard of his, 
and ſpying ſomething in the midſt of it that ſhone like a little 
glowing coal, at the foot of a vine, he went near the place where he 
thought he had ſeen the fire; but not finding it, he ſaid, that being 
returned to the fame place whenee he had firſt ſeen it, and percei- 


ry ving there the ſame ſplendor as before, he mark'd it. ſo carefully, 


that at length he came to it, and took up a very little ſtone, which 
he carried away with tranſport. And the next day relating to ſome 
friends after what manner he had found it, a Venetian ambaſſador; 
very ſkilful in gems, happening to be preſent, knew it to be a car- 
buncle, and therefore ſubtilly, before he and the ſaid ' Facopo:parted;. 
purchas' di it for ten crowns, and immediately left Rome, to avoid re- 
ſtoring it. He farther affirms, that this Venetian gentleman afterwards. 
ſold it to the grand Seignior for a hundred thouſand crowns. 


1 Here Cellini affirms himſelf to have ſeen a real carbuncle with his 


n eyes; and he appears to be very cautious. in what he delivers, and 
inclin'd rather to leſſen, than increaſe the wonder of it. This te- 
mony is the more conſiderable, becauſe tho? Cellini was born a ſubject 
ither to the pope nor to the king of Fance, yet both thoſe princes 
ployed him much about their nobleſt jewels, What is now * 
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Nar, His r. ed concerning a ſhining ſubſtance to be ſeen in one of the iſlands ab- 
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WWW Scotland, I leave to Sir Robert Morray, to whom the information y, 


originally given. M. Boreel, an ingenious Dutch gentleman, whoſ: |, 
ther was long ambaſſador for the Netherlands in England, told me, 
was acquainted with the admiral of the Dutch in the Eaft- Indies, yi, 
aſſured him, that at his return from thence, he brought with him j, 
to Holland a ſtone, which, tho? it look'd but like a pale, dull diamoy 
ſuch as Mr. Clayton's was, yet proved a real carbuncle, and did, with 
rubbing, ſhine ſo much, that when the admiral had occaſion to ops, 


cheſt, which he kept under deck, in a dark place, it would immediate} 


by its native light, illuminate a great part thereof, I impatiently exp; | 


a more particular account of this ſtone from the admiral himſelf, yy 
is ſtill alive in Holland; not only becauſe ſo unlikely a thing nec 
clear evidence, but becauſe I have had ſome ſuſpicion that, ſupy 
ſing the truth of the thing, what may be a ſhining ſtone in a very 
country, as the Eaſt-Indies, may, perhaps, ceaſe to be ſo in one; 
cold as Holland. For in Mr. Clayton's diamond, I obſerved, that a 
ry moderate degree of warmth, without friction, would make it ſh 


a little. And, I confeſs, this is not the only odd ſuſpicion my en 


77hether the riments upon that diamond have ſuggeſted to me. Nay, I begin: 
eurquoiſe flone doubt whether it may not, in ſome caſes, be true, that the right u 


may loſe its 


luſtre upon the 


fickneſs or 
death of the 


perſon who 


wear It, 


quoiſe will change colour as the wearer 1s fick or well ; and mu 
feſtly loſe its ſplendor at his death. For when I found, that er 
the warmth of a friction, that laſted not above a quarter of a min: 
and even that of my body, whoſe conſtitution is none of the hott: 
would make a manifeſt change in a diamond; it ſeem*d not imp 
ble, that certain warm and ſaline exhalations, iſſuing from the bv: 
of a living man, may, ſome = or other, by their preſence or abſcr: 
diverſify the colour and the ſplendor of ſo ſoft a ſtone as the r: 


quoiſe *®, Tis ſo very remarkable what the judicious lapidary, 


etius de Boot affirms of this ſtone, that the narrative of it ought not! 
be omitted. I conſtantly wear a turquoiſe in a ring, ſays he, : 
«© ſtrange property whereof I can never ſufficiently admire. Thr. 


years ago*twas worn by a Spaniard, and, after his death, expoſc«: 
«© ſale among the reſt of his goods; upon the report whereof, t 
«© was a great concourſe of ſuch perſons as had formerly admire! ' % 
<< beauty, and among the reſt my father: but they were all ſurpr 
to find it quite ſully'd and faded; whence they conjectur'd it 
«© been chang'd for another: my father, however, bought it i Þ 
„ very ſmall matter, but thought ſo meanly of it, that ſince, 40 
6. he, *tis-a common ſaying, that a turquoiſe muſt be made a per 
of before it will diſplay its virtue, do you, my ſon, wear it ; * i 


— 


85 Turquoiſe ſtones are nothing but animal | and a large account is given of this 
bones petrified, and a blue colour given them | ter in the French memoirs. A. 171 


by fire, 'There are mines of them in France : | 230, 


ce thm i 
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the graving. This rais'd wonder in us all, and the more, becauſe it 
improves in beauty every day; for which reafon I never lay it aſide, 
and ſtill continue to wear 1t.”? 1 

his relation ſeems confirmed by the teſtimony of Olaus Wormius. 
d I my ſelf have ſeen a turquoiſe, worn in a ring, wherein there 


2 fre ſome ſmall ſpots, which the perſon who owned it aſſured me, 


had obſerv*d to grow ſometimes greater, ſometimes leſs ; and to be 
etimes in one part of the ſtone, ſometimes in another. I defired 
to take pictures from time to time of the ſtone, and of the ſitu- 
on of the cloudy parts, that their motion might thence be more 
iqputable, and the better obſerv'd; he afterwards aſſured me, he 
cus drawn ſchemes, whereby the ſeveral removes and motions 
che clouds are very manifeſt 3 tho' the cauſe ſeemed to him very 
cure. Theſe pictures he has promis'd to ſhew me, and is very 
Nay to put the ſtone it ſelf into my hands; but the ring having ſince 
Men caſually broken upon his finger, unlefs the ſtone can be taken out, 
ſet again without any conſiderable heat, he is unwilling to have 
| with, for fear its peculiarity ſhould be thereby deſtroyed. 
poſſibly, his apprehenſion would have been ſtrengthened, if I 
told him what is related by the learned Vormius, of an acquain- 
Nee of his, who had a nephritic ſtone, the eminent virtues whereof 
often experienced; and for that reaſon wore it ſtill about his wriſt. 
c going into a bath of water wherein certain herbs had been boiled, 
tone, by being wetted with the decoction, was deprived of all 
virtue. And we might expect to find turquoiſes, likewiſe, eaſie to- 
= wrought upon in point of colour, if it be true, which the curious 
onio Neri lays ; that when diſcoloured and grown white, they will 
_ acquire an excellent colour, if kept two or three days cover'd 
"with dil of ſweet almonds, ſtanding. in warm aſhes. But I could not 


4 


+fatisfic my ſelf herein, becauſe the moſt ſkilful perſons, among whom 


ve enquired for turquoiſes, aſſure me, that the true ones are great 


ties. *Tis, however, remarkable, that the ſtone called Oculus mundi, 


de good in its kind, will have fo great a change made in its tex- 
. by being barely left a while in common water, that from opake, 
ccomes tranſparent; and acquires a luſtre, of which it will be a- 


deprived, without any art or violence, by leaving it a while in the- 
But before experience had ſatisfied us of the truth hereof, it ſeem- 
as unlikely, that common water, or air, ſhould work ſuch great 


gc, in that gem, as now that the effluvia of a human body ſhould 
duce leſs changes in a turquoiſe. 


1 $3 zut to come to the obſervervations we made on. Mr. Clayton's dias 


92 " 


1. This 


5 thinking it too mean to wear without ſome ornament, I caus'd it to Nat. Hisr. 
be engraved, and made into a ſeal- ring; and before I had wore it 99 
Ja month, its luſtre return'd ; tho? it ſhone leſs bright on account of 
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COW 
"Obſervations 
n a dia- 
mond that 
ewvould ſhine, 


remarkably, in 


the dark, 


ing, alſo, very conſiderably decay'd, immediately upon ceafi:.y tt 


after ſun-ſet, whilſt the twilight yer laſted ; and in the morning, 


worm; by which I have ſometimes been able to read a ſhort wol 
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1. This was a table diamond, about a third of an inch in lengt 
and ſomewhat leſs in breadth; a dull ſtone, of a very bad watg. 
having in the day time very little of the vividneſs of ordinary d. 
monds, and being blemiſhed with a whitiſh cloud about the mid, 
which covered near a third of the ſtone. 2. Nothing remarkable y 
peared in any part of it, when examined with a microſcope ; % 
view'd in the day time, in a bed, with the curtains carefully drawn, 
could not diſcern it to ſhine at all, tho? well rubb'd; but about a li 


pretty while after ſun- riſing, I could, after a light friction, eaſily p, 
ceive it to ſhine. 3. The candles being remov'd, I could not, h. 
dark place, diſcern the ſtone to have any light when I looked on: 
without having rubb'd, or otherwiſe prepared it. 4. Neither by u 
white pebbles, hard rubb'd one againſt the other, by the long a 
vehement friction of rock cryſtal, againſt a piece of red cloth ; » 
by rubbing two diamonds ſet in rings, as I had rubb'd this ſt 
could I produce any ſenſible degree of light. 5. I found this diam 
hard enough not only to write readily upon glaſs, but to grave, 
rock-cryſtal it ſelf. 6. I found this to have, like other diamond, ; 
electrical virtue; for it wou'd attract light bodies, as amber, jet, & 
tho? in a leſs degree. 7. Being rubb'd upon my cloaths, as is uſu 
to excite amber, wax, and other electrical bodies; it did, in the dai 
manifeſtly ſhine like rotten wood, the ſcales of whitings, or or 
putrified fiſh. 8. But this light was fainter than that of the a 
and ſlime of whitings, and much fainter than the light of a gl 


but after an ordinary friction of this diamond, I cou'd not diſtinc 
diſcern any of the neareſt bodies by the light of it. This glimm 


friction; tho' the ſtone continued viſible for ſome time after. 9. 
if it were briſkly rubb'd upon a convenient body for a pretty wh: 
I found the light would be, for ſome moments, much more conſide 
able, almoſt like the light of a glow-worm ; ſo that, after I i 
ceas'd rubbing, I cou'd, with the chafed ſtone, exhibit a little lun 
nous circle, faintly reſembling that made by the motion of a fu 
fired at one end; and thus it wou'd continue viſible, about ſeven? 
eight times as long as the preceding friction laſted. 10. J found, 1 
holding it a while near the flame of a candle, with my eyes tur 
a contrary way, and immediately removing it into the dark, it d 
closd ſome faint glimmering, but inferior to that acquired by r 
bing. And afterwards holding it near a fire, that had but little fla 
it was rather leſs excited thereby, than by a candle. 11. I, likevwi 
endeavoured to make it ſhine, by holding it for a pretty while in 
very dark place, over à thick piece of iron, that was well heatt 
but not to that degree as to be viſible. And tho? at length I fou 


the ſtone hence acquired ſome glimmering, yet it was leſs than" 
; galls YZ 
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it a good while upon a warm part of my naked body. 13. To fatif- 
y ſelf, whether the motion introduced into the ſtone, generated 


W light upon account of its producing heat there; I held it near 


flame of a candle, till it was qualified to ſhine pretty well in the 
Wl ; and then immediately apply'd a flender hair, to try whether 
Would attract it; but found not that it did. And for further con- 
ation, I once purpoſely kept it ſo near the hot iron, lately men- 
ed, as to make it ſenſibly warm ; yet it ſhone more dimly than it 
done by means of friction, or the flame of a candle; tho? by 
In thoſe ways it acquired not any ſenſible warmth. 14. Having 
poſely rubb'd it upon ſeveral bodies, different both in colour and 
eexture, there ſeemed to be ſome little difference in the excitation 
W the light. Upon white and red cloth it ſeemed to ſucceed beſt, 
Nccially in compariſon of black. 15. But to try what it would do 


Men rubb'd upon bodies more hard, and leſs apt to afford heat upon 


1 ight friction, than cloth, I firſt chafed it upon a white wooden 
, by which it was excited; and afterwards upon a piece of earth 
1 — glaz'd ; which ſeem'd, during the attrition, to make it ſhine 
better than any of the other bodies, without excepting the white ones; 
ſathat the effect cannot be aſcribed to the greater diſpoſition white 
ies have to reflect light. 16. Having well excited the ſtone, I 
adenly plung'd it under water, provided for that purpoſe ; and per- 
Need it to ſhine whilſt it was beneath the ſurface of the liquor ; 
chis 1 did ſeveral times. But when I endeavoured to produce a 
ht, by rubbing it upon the box lately mentioned, while both the 
Die and it were held beneath the ſurface of the water, I did not 
l ſatisfie my ſelf in the event of the trial: but this I found, that 
l took the ſtone out, and rubb'd it upon a piece of cloth, it 
would, as uſual, preſently yield a light; tho?” it required to be rubb'd 


mch longer, before the deſired effect was produced. We likewiſe 
zplanged it, after we had excited it, in liquors of ſeveral ſorts, as 


Writ of wine, oil, both chymical and expreſs'd, an acid ſpirit, and 
alkaline ſolution ; but found not any of thoſe various liquors to 


- = 


roy its ſhining property. 17. I alſo ſeveral times try'd, that by 
Peering it with ſpittle, it did not loſe its light. And having found 
this obſervation, that a warm liquor would not extinguiſh light in 
diamond, I thought fit to try, whether, by reaſon of its warmth, 
Vould not excite it; and found, that if it were kept in warm 
er, till that had communicated its heat thereto, it would fre- 
&ntly ſhine as ſoon as taken out; and, probably, we ſhould have 
ir ſhine more, whilſt it remained in the water, if ſome degree 
= opacity, which heated water acquires, upon account of the nu- 


i rous little bubbles generated in it, had not kept us from diſcerning 
Vor. III. X the 


i | 7 by either of the other ways juſt mentioned. 12. I alſo brought Nat. Hisr. 
Wo fours glimmering kind of light, by taking it into bed, and hold- ].] 
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Nar. His r. the luſtre of the ſtone. 18. Finding that by rubbing the ſto 
wich the flat ſide downwards, I loſt, by reaſon of the opacity of 9 
ring, and the ſudden decay of light, upon the ceſſation of the att 
tion, the ſight of the ſtones greateſt vividneſs ; and ſuppoſing th, 
the commation made in one part of the ſtone, would be eaſily proy, 
ated all over, I ſometimes held the piece of cloth, upon which 
rubb'd it, ſo, that one fide of the ſtone was expos'd to my ey, 
whilſt I chafed the other; whereby it appeared more vivid thh if 
formerly, and to make luminous tracts by its motions backward 1: 
forward. And, ſometimes, holding the ſtone upwards, I rubb'd 
broad ſide with a fine ſmooth piece of tranſparent horn; by whi: 
means the light thro' that diaphanous ſubſtance appeared ſo bri, 
whilſt I was actually rubbing the ſtone, that ſometimes, in ſoy A 
places, it ſeem'd to give little ſparks of fire. 19. I took allo; i 
piece of flat, blue laſs and having rubb'd the diamond well uw 
a cloth, and ſuddenly covered it with that glaſs, to try whether, 
caſe the light could penetrate thro', it wou'd, by appearing gte 
or of ſome other colour than blue, aſſiſt me to gueſs, whether! 
were ſimple or no, But finding the glafs impervious to ſo faint 
light, I thought fit to try, whether hard bodies would not, by atr 
tion, aſſiſt the diamond's light, ſo as to become penetrable therch 
And, accordingly, when I rubb'd the glaſs briſkly upon the ſtor 
I found the light to be conſpicuous, _ ſomewhat dyed in its pi 
fage; but could not eaſily give a name to the colour it exhibitt 
20. Laſtly, ſuſpecting, upon the whole, that the principal, mam . 
change wrought in the ſtone, was by a compreſſure of its p10 
rather than a heat; I found, that if I preſs'd the ſtone hard agai 3 
a piece of white, well-glaz'd tile, it ſeemed, tho* I did not rub: 
to ſhine at the ſides; but it ſhone very manifeſtly and vigorouſly, | 
whilſt I thus preſs'd, I moved it any way upon the ſurface of it 
tile; tho* it drew not a line above a quarter of an inch long ther 
on; and tho” I only made it move from one end of that ſhort Iv 
to the other, without any return, or lateral motion: nay, after! ap 
had been often rubb'd, and fuffered to loſe its light again, it uũ 8 
only ſeemed more eaſie to be excited than at firſt ; but if I pre F 
hard upon it with my finger, at the very inſtant that I drev ' 
briſkly off the ſtone, it would give a very vivid, but exceed i 
ſhort-liv'd ſplendor or little coruſcation. And preſſing the point“ i 
a ſteel bodkin, hard againſt the ſurface of the diamond, but m 
more if I ſtruck the point againſt it, the coruſcation would be © 
tremely ſudden, and very vivid, tho' very vaniſhing too; and ] i 
way, which commonly greatly ſurprized and delighted the ſpectatos 
ſeemed far more proper than the other, to ſhew that preſſure al! rimen. 
if forcible enough, tho' it were ſo ſudden and ſhort, that it cou: e hori 
not well be ſuppos'd to give the ſtone any thing near ſo * ” wy 
| | | eg 8 
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rree of warmth, as may be ſuſpected in friction, is yet ſufficient to Nar. Hrsr. 
nerate a very vivid light. f 

so many particulars obſerv'd in one night, may make this ſtone 

ear a kind of prodigy ; but upon further trial with my own 

monds, by means of ſuch a briſk and aſſiduous friction, as might 

ance the diſadvantages under which they laboured, in compari- 

of Mr. Clayion's, I found that I could eaſily bring a diamond 


a yore on my finger, to yield a ſenſible light; and it continued ſo 
x do, tho* I covered it with ſpittle, and uſed ſome other means of 
, Wmination. ; : 
e afterwards tried rubies, ſapphires, emeralds, c. but found none 
" them to ſhine, except ſome diamonds ; and of theſe we were not 
* e to ſay beforehand, which would be brought to ſhine, and which 
„ uld not; for ſeveral very good diamonds would either give no light 
nt ll, or much leſs than others, that were far inferior to them. And 
tis a miſtake to think, a diamond muſt be foul and cloudy, as 
| . Clayton's was, to ſhine 3 for as we could bring ſome ſuch to af- 


Na glimmering light, ſo ſome clear and excellent diamonds did the 
; . But none of thoſe many that we try'd of all kinds, were equal 
Mr. Clayton's; not only for the degree of light it afforded, but 
+ ig eaſineſs wherewith it was excited, and the comparatively great du- 
4. n of its ſplendor. 

x nd this may leſſen our wonder at the preceding obſervations, by 


* Ning, that ſuch ſtrange properties are not peculiar to one diamond, 
7 may be found in others alſo, and perhaps in ſeveral hard diapha- 
W ps ſtones *. But what this diſcovery takes off from the ſurprize 
i: heſe phenomena, I hope it will add to the uſefulneſs of them, in 
i overing the nature of light. To which purpoſe we will here add 
„„ = other experiments and obſervations. 
f i: X 2 1. Ofob. 
hen * 328 
tn „ Fy rubbing a well-poliſhed piece of | * ſame as in the darkeſt room. And as * 
ler! ber, (ſaith Dr. Wall) with my hand, “ diamonds ( continues the ſame ingenious 
tum Pp the dark, it produced a light; and | «+ rn are clectrical as well as am- 
ref! wing a long taper piece of it thro? a fe ber; I have made ſome trials upon them, 
. = ſooden cloth, and ſqueezing it hard, a] and think m way of diſtinguiſnhing dia- 
e! | n number of little cracklings were | ** monds mandy certain. A — by 
edin; eard; and every one of thoſe produced] an eaſy ſlight friction in the dark with 
nt 0 little flaſh of light; and if the amber | “ the finger, woollen, or any ſoft animal 
mu! _ only drawn gently thro' the cloth,“ ſubſtance, appears in its whole body to 
produced a light, but no crackling ; | © be luminous; nay, if you keep rubbing 
e ©) the light, upon its eruption, ſtrikes | “ for a while, and then expoſe the ſtone to 
I i 3 We finger very ſenſibly, if held near it, ©* the eye, twill continue luminous for ſome 
ator, Ith a puff, like wind.” The Dr. adds, | „ little time. But if while the ſun is 18® 
alot at the beſt time of making the ex- degrees below the horizon, any one holds 
1 mentis, when the ſun is 180 below] up a piece of flannel ſtretched tight, at 
co Ie horizon; when, tho" the moon] ſome diſtance from the eye; and ano- 
˖ lines ever ſo bright, the light is the] ther briſkly rubs the flannel hard with a 


«« diamond 
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extinguiſhed 
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1. Ofob. 29. 1667. Having procured a piece of ſhining wood, . 
WY NS bout the bigneſs of a groat or leſs, that gave a vivid light; we Pr 
The light of it into a middle-fized receiver, fo that it was kept from touching th 


cement; and the pump being ſet a-work, we obſerved not, during th 
firſt five or ſix exſuctions of the air, that the ſplendor of the inclugs 
wood was manifeſtly leſſened ; though it was never at all increaſe, 
but about the ſeventh ſuck, it ſeem'd to grow a little more dim, 25 
afterwards anſwered our expectation by loſing of its light more 2 
more, as the air was pumped out; till about the tenth exſudiy 
(tho? by the removal of the candles out of the room, and by hl 
cloaths, Sc. we made the place as dark as poſſible) we could not ps. 
ceive any light at all proceed from the wood. 

2. Wherefore we let in the outward air, by degrees, and had g 
pleaſure to ſee the ſeemingly extinguiſh'd light revive fo faſt and jy 
fectly, that it looked almoſt like a little flaſh of lightning, and t 
ſplendor of the wood ſeemed rather greater, than before it was g 
into the receiver. 

But for greater certainty, and to enjoy fo delightful a ſpectacle, » 
repeated the experiment with the like ſucceſs as at firſt, Wherefy 
being deſirous to ſee how ſoon theſe changes might be produced, x 
included the wood into a very ſmall receiver of clear glaſs, and four! 
that in this the light would begin to grow faint at the fecond, o. 
leaſt at the third exſuction of the air, and at the 6th or 7th quite d 
appear. And we found, by a minute-watch, that the ſending t 
candles out of the room, the pumping out the air till the wood yall 
ſhine no more, the re- admitting of the air (upon which it would h. 
trice recover its light) and the ſending in for the candles to cosi 
the watch, did in all take up but ſix minutes. 

3. Having exhauſted this new receiver, till the wood quite dily 
peared, we ſtayed ſomewhat above a quarter of an hour in the di. 
without perceiving that it had regained any thing of light; thou 
about the end of this time, we made the place about it as dark ar 
could; and then (it being too late at night to protract the expe 
ment, ) we let in. the air, upon whoſe admiſſion the wood preſet, 


«« diamond on the other fide ; the light to other cious ſtones, but could fic 
* theeye of him who holds it, ſeems much << ſuch phenomenon in any of them 
more pleaſant and perfect than in any other experiments were made at the latter a 
** way I have yet tried. But what is ſtillͥ “of May, and the beginning of J 
more ſtrange, a diamond being expoſed that I pretend not to account for the jt 
„in the open air to the ſky, gives almoſt . nomena of experiments made whe!" 
the ſame light without rubbing, as if, ©* ſun is on the other ſide of the qu 
© rubbed in a dark room; and if in the —— I am well aſſured, that all, cr ” 

open air you any way hinder its com- ©* of the bodies which have an ele 
munication with the ſky, it yields no © yield light by friction.“ See Plil 
„light. I have tried all or moſt of the ; Tranſat. No 314. 
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covered light enough to be conſpicuous at a diſtance, tho? it ſeemed 
Fo — leſs vivid than before; which yet may be owing either 
a weakneſs in my ſight, or an effect of the ſteams of the cement, 
nfriendly, perhaps, to the luminouſneſs of the wood. 
X The night following we put in a piece of wood bigger than the for- 
er, being above an inch long, and this ſhone very vigorouſly ; and 
Saving by a few ſucks quite deprived it of light, we left it in the ex- 
Nauſted receiver for full half an hour; and then coming into the dark 
oom again, we found all had not continued ſo ſtanch, but that ſome 
Fir had inſinuated it ſelf into the receiver. This we .concluded to be 
Put a ſmall portion of air, becauſe the wood was barely vilible to an 
WW ctentive eye: and yet, that it was really ſome air got in, that cauſed 
Nie little glimmering light we perceived, may appear by this, that it 
reſently vaniſh'd at the firſt or ſecond ſuck ; and then the air being 
Met into the dark receiver, the included wood preſently ſhone again, as 
Mefore; tho? I ſuſpected that I diſcerned ſome little diminution of its 
rightneſs; which yet, till further trials of the like kind, and for a 
onger time, have been made, I dare not affirm. 
4. Having obſerved, on another occaſion, that ſometimes the opera- 
ion, which the withdrawing of the air hath upon a body included 
ip the receiver, proves more conſiderable ſome minutes after we ceaſed 
pumping, than immediately upon leaving off that exerciſe ; I imagined, 
hat even in ſuch caſes, where the light is not made wholly to diſappear by 
he emptying of the pneumatical glaſs, the ſuffering the body to remain a 
hile there; tho? without any pumping (unleſs now and then a very little 
o remove the air, that nigh have inſinuated in the mean time) the re- 
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x aining light of the body might, probably, be further impaired, if 


Pot reduced quite to vaniſh. To examine this conjecture, we put in 
body that was not wood, which had ſome parts much more lumi- 
Sous than the reſt ; and having drawn out the air, all the others diſ- 
ppeared, and even the formerly brighter ones ſhone but faintly, when 
he pneumatical glaſs, ſeemed to be exhauſted. But keeping the in- 
fluded body a while in that unfriendly place, we perceived the parts 
hat had retained light, to grow more and more dim, ſome of them 
iſappearing, and that which was formerly the moſt conſpicuous, 
Peing now but juſt viſible to an attentive eye, and that ſcarce with- 
Not diſpute ; for if we had not known beforehand, that a ſhining matter 
dad been included in the receiver, perhaps we ſhould not have found 
tout. And he who had the youngeſt eyes in the company, could 
Pot at all diſcern it; but the air being let in, the body began to ſhine 


1 gain. 

95. T he rarifaction, or expanſion of the air, having ſo notable an 
peration upon our ſhining wood, I thought it would not be amiſs to 
ry, what the compreſſion of the air would do to it: for which 
SP urpole we included a piece of it in ſuch a little inſtrument, or 
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Nar. His r. condenſor, as was deviſed and propoſed by Mr. Hook. But tho' ;, 

GEV V impelPd the air forcibly into the glaſs, yet by reaſon of the thix, 
neſs requiſite in ſuch glaſſes, and the opacity thence arifing, we ws, 
not able to determine, whether any change was made in the lumingy 
neſs of the wood. Which I thought the leſs ſtrange, becauſe, b 
ſome experiments purpoſely deviſed, I had long ſince obſerved, th 
even a great preſſure from a fluid body, which preſſeth more uniform) 
againſt all the parts it toucheth of the conſiſtent body, works a f 
leſs manifeſt change, even on ſoft or tender ſubſtances, than one wol 
expect from the force wherewith it compreſſeth. 

6. Thinking fit to try, whether a ſmall quantity of air, with 
being ventilated or renewed, might not ſuffice to maintain this ci 
fire, though it will not that of a live coal, or a piece of match; 
cauſed a piece of ſhining wood to be hermetically ſealed up in; 
pipe of clear and thin glaſs; but though carrying it into the dar, 
we found it had quite Joſt its light, yet imagining that this mig. 
proceed from its having been over- heated (being ſealed up in a pi 
not long enough to afford it a due diſtance from the flame of th 
lamp we employed to ſeal it) we cauſed two or three pieces d 
freſh wood, amounting all of them, to the length of about tm 
inches, to be ſealed up in a ſlender pipe, between four or five inch: 
long; which being warily done, the wood retained its lig. 
very well, when the operation was over; and afterwards laying i 
by my bed-ſide, when the candles were carried out of the ron, 
I conſidered it a while before I went to ſleep, and found it to ſhi: 
vividly. | 

The next morning when I awaked, though the ſun was riſen, jt 
forbearing to draw open the curtains of my bed, till I had looks 
upon the ſealed glaſs, which I had fenced with a piece of clot 
held between it and the window; my eyes having not yet ber 
expoſed to the day-light, ſince the darkneſs they were accuſtome 
to during the night, made me think the wood ſhone brighter that 
ever. And at night, after ten of the clock, looking on it in a dai 
place, it appeared luminous in all its length, though not ſo much as! 
the morning. | | 

The morning after, and the night after that, the ſame wood di 
likewiſe manifeſtly, though not vigorouſly, ſhine ; eſpecially one pie; 
whoſe light was much more vivid than the reſt : and, for ought I knon, 
I might have obſerved them to ſhine longer, if one of the ſealed end 
of the glaſs had not been accidentally broken. 

7. I cauſed a piece of iron to be forged, whoſe top was of tt 
bigneſs of a nutmeg ; the reſt being a ſtem, of an inch, or an it 
and a half long, for which we provided a little candleſtick of tobacco 
Pipe clay, that would not yield any ſmoak to fill and darken the 
receiver. Then having heated the iron red-hot, and placed it in * 

1 cla 
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Ws, © that the round part was clearly protuberant, we conveyed: it Nat. Hisr, 
Wo a receiver of white: what which was ſo placed, as to keep the 
d at as great a diſtance as we could from the iron, leſt the exceſſive 
t ſhould (as we much feared it would) break the glaſs. Then ſend- 
& away the candles, and making the room dark, we haſtily pump- 
out the air; but could not perceive the withdrawing of it had any 
ration on the glowing iron. And though it continued ſhining long 
Wugh, to give us an opportunity to pump out, and let in the air, 
Nee ſeveral times; yet we could not obſerve, that the air had any 
Wnifeſt operation one way or other; for though, upon the withdraw. 
W thereof, the iron grew dimmer and dimmer, yet that I attributed 
Wthe cooling of it; and the rather, becauſe having (to examine the 
WSjccture) let in the air two or three times, when the receiver had been 
Wauſted, there appeared no manifeſt increaſe of light upon the ſudden 
iſſion of it. 


a WS. Some curious perſons, would, perhaps, if they had been preſent, 
ee defired to ſee, whether a ſmall piece of ſhining wood, being 
included in the receiver, that the pumping out of the air ſhould 
Me no injurious operation upon the ſubſtance, its light would, up- 
" ai the withdrawing of the air, be manifeſtly diminiſhed. This I 
* the leſs back ward to try, becauſe it did not readily occur to me, 
a by any manifeſt experiment it appeared, that a body more thin 
1 air, will, or can tranſmit light, as well as other diaphanous me- 
", rns. Wherefore having hermetically ſealed up a piece of ſhining 
* a in a ſlender pipe, and placed it in a ſmall receiver, that was 

wiſe made of clear glaſs, we exhauſted it of air, and afterwards 
in again that which we had excluded. But by neither of the ope- 
ke ens could we perceive any ſenſible decreaſe, or increaſe, of the 
0! ſhe of the wood; though by that very obſervation ir appeared, that 
a 8 glaſs had been well ſealed, ſince otherwiſe the included air would 


Me got out of the pipe into the receiver, and have left the wood with- 
hat light. | | 

I took an old, thin glaſs, ſealed at one end, whoſe ſhape 
pretty cylindrical, whoſe bore was about the bigneſs of a 
's little finger, and whoſe length was about a foot or more. Into 


4 Pipe, near the ſealed end, we put a piece of ſhining wood, 
ex, Iged in with a piece of cork, to keep it from falling; and hav- 
07, e inverted the noſe of it into another flender glaſs, but not cy- 
ers rical, wherein was pretty ſtore of quick-ſilver; we put them 
= to a long receiver, ſhaped almoſt like a glaſs churn ; and hav- 
the Ws pumped a while, that the air included in the pipe expanding it 
inc WW might depreſs the-quick-filver, and ſo make el into the re- 
c er as long as we thought fit; we then let in the outward air, that 
e ſtagnant quick - ſilver might be impelled into the cavity of the pipe, 
| a x 1 from much of the air, to the height requiſite for our 


This 
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Nar. HisT, This done, we plied the pump again, and obſerved, that as g. 
V air in the pipe did, by its own ſpring, expand it ſelf more and my; 
and grow thinner and thinner, the ſhining wood grew dimmer an 
dimmer, till at length it ceaſed to ſhine ; the internal air being the, 
got much lower than the ſurface of the external quick-ſilver; wh, 
upon opening the commerce between the cavity of the receive, 
and the atmoſphere, the quick-filver was driven up again, and «©. 
ſequently the air above it was reſtored to its former denſity ; upon 
which the rotten wood alſo recovered its light. What the prey, 
eſt expanſion of this air was, we could not certainly determine, hz. 
cauſe it raiſed the external quick- ſilver ſo high, as to hinder us fro 
ſeeing and meaſuring it: but we gueſſed that the air reached to; 
bout a foot or more, from the top of the pipe, to the ſurface 9 
the quick- ſilver, near the bottom thereof. But when that rarified ij 
was impelled into its former dimenſions, we meaſured it, and found 
that the upper part of the tube, unpoſſeſs'd by the quick-ſilver, y; 
about three inches; and the wood being about an inch long, ther 
remained two inches, or ſomewhat better, for the air. But th 
experiment ought to be repeated, when exacter inſtruments can þ 
procured, 
Shining Hs 10. Thinking it fit to try, as well, whether putrid fiſh that ſhing, 
* be of the ſame nature, as to luminouſneſs, with rotten wood th: 
ſhines tod; as, whether the withdrawing of the air will extinguif 
or eclipſe the light of a conſiderable bulk of luminous matter, as i 
the experiments hitherto made, we found it would do to a ſm t 
one: we took a fiſh, that we had kept, and caus'd to be watch“, 
till it was almoſt all over luminous; though much more in the bel}, i 
and ſome parts of the head, than elſewhere; and having ſuſpend: 
it in a conveniently ſhaped receiver, we found it to give ſo great: 
light, that we ſuſpected before hand, that the withdrawing of th 
air would hardly have its full operation upon a body, whoſe bil 
was conſiderable, as well as its light very vivid, and which had my 
luminous parts retired to a pretty diſtance from the air. According) 
having exhaufted the receiver, as much as uſual, it appear'd it 
deed, eſpecially towards the latter end of the operation, that the a 
ſence of the air did conſiderably leſſen, and in ſome places eclipe, 2 
the light of thoſe parts that ſhone leſs ſtrongly : but the belly a 
peared not much leſs luminous than before, Wherefore ſuppoſing 
that upon turning of the ſtop-cock, the air coming in much mot 
haſtily than it could be drawn out, we ſhould have the beſt advat 
tage to diſcern, what intereſt it had in the luminouſneſs of the fil 
we re-admitted it; and upon its ruſhing in, perceived the light to: 
as it were, revived and increaſed 3 thoſe parts of the fiſh that vw! 
* ſcarce viſible before, or ſhone but dimly, recovering preſently tui 
former ſplendor, | | | 
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and not to leave unproſecuted the remaining part of the experi- Naz, Hor, 

Nat, which was to try, whether the kind of the luminous body. 
only the greatneſs of the bulk, and the vividneſs of light, and, if T 

Wy { ſpeak, the tenacity of the ſubſtance it reſided in, made the dif- 

ence between the fiſh and the wood; we put part of the fiſh of ano- 

Er kind, that ſhone much more faintly than that hitherto ſpoken of, 

but in ſome places; and by the withdrawing the air, we made 

> of the luminous parts diſappear, and the others ſo dim, as fcarce 

W be diſcerned ; and yet both the one and the other regained their for- 

r light upon the return of the air. | 

WA nd to purſue the experiment a little further, we put in ſuch a piece 

WS the firſt fiſh, as though it were bright, was yet but thin, and not 

ſiderably broad; and upon pumping out the air, we found it, ac- 

ing to our expectation, quite eclipſed, though it recovered its light 

on the air's re-entry. om INT = | 

& T'is probable, that ſome will make uſe of this diſcovery to counte- 

ce their opinion, that notwithſtanding the coldneſs (at leaſt as to 

Mc) of fiſhes, and other animals, there may be in the heart and blood 

Vital kind of fire, that needs air, as well as thoſe fires which are ſen- 

y hot: which may leſſen the wonder, that animals ſhould not be 

A to live when robb'd of air. = * 

„ 1. To examine the conjecture mention'd in the laſt experiment, that 


10 durableneſs of the light in the ſhining fiſh, in ſpite of the with- 
„ ving the air, might proceed in great part from the vividneſs of 
* and the tenacity of the matter it reſided in, rather than from the 
44 ent of the luminous body, in compariſon of the ſmall pieces of 
I ing wood, I had hitherto made my trials with; in Dec. 1667, I 
1) a large piece of wood, whoſe luminous ſuperficies might be, per- 
: s, ten or twelve times as great as that, which the eye ſaw, at once, 
4 the ſurface of ſuch fragments of ſhining wood, as I uſed to employ. 
me though ſome parts of this large ſuperficies ſhone vividly enough 


nm WMrotten wood, (for the light was uſually inferiour to that of our fiſh) 
this great piece being put into a convenient receiver, was, upon the 


1.5 3 

55 drawing of the air, deprived of light, as the ſmaller ones had 
b en formerly; the returning air reſtoring its light to the one, as it 
o;, done to the othex. | 

*. 2. I took ſome ſmall pieces of rotten fiſh, that ſhone ſome of them 
in, re faintly, and ſome of them more vividly than one another, but 
nor e ſo ſtrongly as ſome that I could have employed; and having in 
vat ery ſmall and clear receiver ſo far drawn away the air, as to 
fil kc the included bodies diſappear, we ſo ordered the matter, that 
yh kept. out the air for about 24 hours; and then allowing it to re- 
wt er, in a dark place and late at night, upon its firſt admittance they 
chit gained their light. 


Vol. III. | Y 13. This, 
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Nar, Hisr. 13. This, compared with ſome of my former obſervations ahy, 
JV putrefaction, put me upon a trial, which, though it miſcarried, 
ſhall here make mention of, that in caſe thoſe, who are better fy. 
niſhed with glaſſes, think it worth while, they may repeat it. Cy, 
ſidering how great an intereſt putrefaction hath in the ſhining o 
fiſhes, and air in the phenamena of putrefaction, I thought it mig: 
be ſomewhat to the purpoſe, to take a fiſh, that was, according 
the common courſe I had obſerved in animals, not far from the tx 
at which it would begin to ſhine 3 and having cut out a piece of i, 
I cauſed the reſt to be hung up again in a cellar, and the piece to þ 
ut into a ſmall and tranſparent receiver, that we might obſery, 
if in a day or two, or more, after the fiſh in the cellar ſhould h. 
gin to ſhine, that in the exhauſted receiver would alſo ſhine ; or, þ; 
cauſe that ſeem*d not likely, would, notwithſtanding the check whiz 
the abſence of the air might be preſumed to give the putrefaction, þ 
found to ſhine too, either immediately upon the admiſſion of the ij 
or not long after. 

But this experiment was only deſigned and attempted, not comple: 
ed ; the receiver being ſo thin, that upon the exhauſtion of the ins * 
nal air, the weight of the external broke it; and we could ill ſpy - 
another of that kind from trials, we were more concern*d to make 
notwithſtanding which, we made one trial more, which ſucceeded n 
better than the former, but miſcarried upon a quite differing accou, 
viz. becauſe neither the included piece of. iſh, nor the remaini 
though it were of the ſame ſort with the fiſhes I uſually employ; 
would ſhine at all, though kept a pretty while beyond the time, x 
which ſuch fiſhes uſually grew luminous, 

And I will not undertake, that all the experiments another {tu 
make with rotten fiſh, ſhall have juſt the ſame ſucceſs with th: 8 
J have related. For, as I elſewhere obferve, that the event of otiz M8 
experiments is not always certain; ſo I have had occaſion to ober 
the like about the ſhining of fiſhes. And I remember, that havi! 
once deſigned to make obſervations about the light of rotten fiſhs 
and having, in order thereto, caus'd a competent number of them“ 
be bought, not one of them all would ſhine ; though they vt 
bought by the ſame perſon I uſed to employ, and hung up in ti 
ſame place, where I uſed to have them put; and kept not only 
they began to putrefy, but beyond the time whereat others uſed ! 
continue to ſhine ; yet a parcel of the ſame kind of fiſhes, bought it 
week before, and another of the ſame kind, bought not many di 
after, ſhone according to expectation. What the reaſon of this d 
appointment was, I could not determine ; only I remember, that? 
the time it happened, the weather was variable, and not without fot 
days of froſt and ſnow. Not 
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s This advertiſement may be therefore uſeful, becauſe with- 
it we may be apt ſometimes to make trials, that cannot be ſoon 
Wough brought to an iſſue; and ſo we may miſtake the loſs of 
ht in the fiſh, to be a deprivation of it cauſed by the experiment; 
dich indeed is but a ceſſation. according to the uſual courſe of 
ture. 

14. We put a piece of ſhining fiſh into a wide-mouthed glaſs about 
If filled with fair water, and having placed this glaſs in a receiver, 

exhauſted the air for a good while; to obſerve,, when the preſ- 
e of the air was removed, and yet (by . reaſon of the water that 
ore kept the air from immediately touching the fiſh) the exhau- 
pn of the receiver did not deprive the fiſh of that contact of air, 
ich it had loſt before; whether, in this caſe the abſence of the air 
Huld have the ſame influence on the ſhining body, as in the former 
periments. 

And here, as far as the numerous bubbles excited in the water 

uld give us leave to diſcern it, we could not perceive, that either 

WM abſence or return of the air, had any great operation upon the 
Int of the immerſed body. 

39 ſhall further add, that though, when I formerly put together 
Mee notes about luminous bodies, I confined not my obſervations to 
We or two ſorts of fiſhes, yet theſe experiments were all of them (ex- 
dt a collateral one or two) made with whitings ; which, among the 

es, I have had occaſion to take notice of are (except one ſort that 
Hannot procure) the fitteſt for ſuch trials. | 
0: 5. To proſecute the 1 and 9h experiments in one trial, we 


i 


Wk, ſomewhat late at night, a piece of rotten fiſh, which we judg- 


to ſhine too ſtrongly to be quickly deprived of all its light; 
having put it into a ſmall and clear receiver, we found, that 
"uae light was much impaired, but nothing near ſuppreſſed by with- 
wing the air. Wherefore, having removed the receiver into 
convenient place, I cauſed it to be brought to me about midnight; 
having made the place pretty dark, I perceived the included 
y to continue to ſhine more vividly than one would have expect- 
and, if I miſtake not, I ſaw it — in the morning whilſt it 
4 bs dark; but the night after, coming to look upon it again, its. 
Wt appeared no more. Notwithſtanding which, I made a ſhift to 
cp out the air about 24 hours longer; and fo, after 48 hours in all, 
opened the receiver in a dark place; and preſently, upon the in- 
css of the air, were pleaſingly faluted with ſo vivid an apparition of 
bt, that the included body continued to ſhine, when carried into a 
m, where there burnt both fire and candle, if it were, but by a hat, 
een'd from the beams. | | 


Notice muſt alſo be taken in making experiments with . ſhin- Nat. Hisr. 
fiſh, that their luminouſneſs ſeldom continues very many N 


' 
| 
! 
' 
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Nat. Har. Being encouraged, as well as pleaſed with this ſucceſs, we forthuig 
WY exhauſted the air once more out of the fame receiver; and having |; 
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it about four hours longer, we looked upon it again in a dark pla; 
and finding no appearance of light, let the air in upon it, whereby; 
was made to ſhine again, and that vigorouſly enough. | | 
The ſuddenneſs, with which the included body appeared to be, 
*twere, re-kindled upon the firft contact of the air, revived in g. 
ſome ſuſpicions I have had, about the poſſible cauſes of thoſe ſhort-ljy; 
apparitions of light (I ſpeak not now of real lamps found in tom} 
which diſclofing themſelves upon mens coming in, and conſequent 
letting freſh air into the vaults, that had been very long kept |; 
did ſoon after vaniſh. | 

_ Theſe thoughts, as I was ſaying, occurred to me upon what J hin 
been relating, by reaſon of the ſudden operation of the freſh air, a 
a body, that but a minute before diſcloſed no light. For though t 
lights reported to have been ſeen in caves, quickly diſappeared, whit 
that or our fiſh did not; yet that difference might poſſibly proce 
from the tenacity, or ſome other difpoſition of the matter, when 
in the luminouſneſs of the fiſts refides : for I remember, that I ha 
more than once obſerved a certain glimmering, and ſmall fparks of lig 
to be produced in a ſort of bodies, upon putting them out of their n 
mer reſt, and taking them into the air; which ſparks would vaniſh: 
themſelves, ſometimes within one minute, and ſometimes within a fe 
minutes. But as theſe thoughts were only tranſient conjectures, ſo 
mall not inſiſt any longer upon them; but rather contenting my f 
with the hint already given, take notice of what may be more ce. 
tainly deduced from our experiment; which is, that the air may hr. 
a much greater intereſt in many odd phenomena of nature, than 
are hitherto: aware of. 07]. | 

And, for confirmation of our experiment, I ſhall add, that having 
in another receiver, eclipfed a piece of fiſh, that ſhone when *rwas pu 
iq more languidly than ſeveral others that we had tried, I kept its 
bout three days and three nights in a receiver; after which, I opere 
it in the dark, and upon letting in the air upon this body, that ſhot 
but faintly at firſt, it immediately recovered its ſo long ſuppreſii 
Iight. And having included another piece that was yer more fin 
than that, when put into the receiver, and having kept this pr 
allo three days and three nights in the exhauſted glafs, I let in tt 
air upon it; and notwithſtanding the darknefs'of the place, nothing 
of light was thereupon revived. But this being little other than | 
expected from a body that ſhone ſo faintly, when 'twas put into tit 
receiver, and had been kept there ſo long; I reſolved to try, whetht 
the appulſe and contact of the air, would have that operation alt! 
ſome time, that it had not at firſt ; and accordingly, after having war- i 
ed a while, I obſerved the fiſh to diſcloſe a light, which, though be 
dim, was yet manifeſt enough. 124 f 
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+ WT 7 ſhall only add, that having included in ſmall receivers two pieces Nat. Hier. 
t MT rocten whitings, whereof the one, before it was put in, ſcarce ſhone LF /OW 
; Þ> vividly as did the other after the receiver was exhauſted 3 and ha- 
g ordered the matter ſo, that we were able to keep out the air for 

me days; at the end of about forty eight hours, we found, that the 
ore ſtrongly ſhining body retained yet a deal of light; but after- 
i Wards looking upon them both in a dark place, we could not perceive 
either any ſhow of light. Wherefore having let the air into 
x| Nit receiver, wherein the body, that at firſt ſhone the fainteſt, had 
en put, there did not enſue any glimmering of light for a pretty 
While : nay, upon the ruthing of the air into the other glaſs, the 

ay chat at firſt ſhone fo ſtrongly, and that continued to ſhine ſo long, 
mn ewed no glimmering of light. But within leſs than the quarter of an 
» or, we ſaw a manifeſt light in the body laſt named, and a while after, 
th 4 te other alſo became viſible, but by a very dim light. The more lu- 
is inous of theſe bodies I obſerved to retain ſome light twenty four 
urs after; and the experiment had this peculiar inſtance in it, that 
„ e two receivers were uninterruptedly kept exhauſted no leſs than four 
ant ys, and as many nights. : 3 
: he things, wherein I obſerved a piece of ſhining wood and burn- 7 light of 
ugs coal to agree or reſemble each other, are principally theſe five. An webu = 
10. 1. Both of them are luminaries, that is, give light, as having it n 
en l may ſo ſpeak) reſiding in them; and not like looking-glaſſes or ing coal. 
0] ite bodies, which are conſpicuous only by the incident beams of the 
{#4 . or ſome other luminous body, which they reflect. | 
This is evident, becauſe both ſhining wood and a burning coal, ſhine 
more vividly, as the place wherein they are put is made the darker, 
„ the careful excluſion of the adventitious light. 

a2. Both ſhining wood and a burning coal need the preſence of the 
Ww (and that too of a certain denſity,) to make them continue ſhining. 
ps. This has been prov'd as to a coal, by what J publiſhed in my Phy- 


Mechanical Experiments : and as to the ſhining wood, the experi- 
s Pents lately recited, make it needleſs for me to add any other proof of 
requiſitenefs, not only of air, but of air of ſuch a thickneſs, to 


ell 1 e its light continue. | | 

fir 3. Both ſhining wood and a burning coal, having been deprived, for 
en | 1 me, of their light, by the withdrawing of the contiguous air, may 
' the ſently recover it, by — in freſh; air upon them. 

hg articular trials have often ſhewn the former part of this propoſition 
in | be true, as when Kkindled coals, that ſeem to be extinguiſht in our 
) the auſted receivers, are preſently revived, the air being reſtored to- 
chr m: and the latter part is abundantly manifeſt by the experiments 


un ve mentioned. | 
vai: . Boch a quick coal and ſhining wood will be eaſily quenched by 
| be er, and many other liquors, | fo a © 
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Nar. Hisr, The truth of this, as to coals, is too obvious to need a proof, ay 
U therefore I ſhall confirm it only as to wood; for which purpoſe, tl 
the following tranſcript of ſome of my notes about light. 

I took a piece of ſhining wood, and having wetted it with a lit, 
common water in a clear glaſs, it preſently loſt all its light. 

The like experiment I tried with ſtrong ſpirit of ſalt, and alſo vi 
a weak ſpirit of ſal-armoniac ; but in both, the light did upon tt 
wood's imbibing the liquor, preſently diſappear. 

I made the like trial with rectified oil of turpentine, with li 
ſucceſs. The ſame experiment I tried more than once with hie 
rectified ſpirit of wine, which immediately deſtroy'd all the lig 
of the wood that was immerſed in it; and having put a little 
that liquor with my finger upon a part of the whole piece of wa; 
that ſhone very vigorouſly, it quickly, as it were, quenched the cu 
as far as the liquor reached; nor did it in a pretty while, if at all, 5 

gain its luminouſneſs. 

5. As a quick - coal is not to be extinguiſh'd by the coldneſs of t 
air, when that is greater than ordinary; ſo neither is a piece of ſhinin 
wood to be deprived of its light by the ſame quality of the air. 

As much of this obſervation as concerns the coal, will be read 
granted; and for proof of the other part of it, the following ti 
may ſuffice. 

I took a ſmall piece of ſhining wood, and put it into a ſlender gli 

ipe, ſealed at one end, but open at the other, and placed this pj 
in a glaſs-veſſel, where I cauſed to be put a ſtrongly frigorific mixt 
of ice and ſalt; but having kept it there full as long as would be r. 
quiſite to freeze an aqueous body, I afterwards took it out, and pr: 
ceived not any ſenſible diminution of its light. But tho? the lights 
ſhining fiſh be uſually (as far as I have obſerved ) more vigorous ant 
durable than that of ſhining wood; yet J cannot ſay, that it will hal 
out againſt cold ſo well as the other: for having ordered one of 1 
ſervants to cut off a good large piece of a luminous whiting, a 
bury it in ice and falt; when I called for it in leſs than half an hor 
after, I found it much ſtiffened by the cold, and to have no light, thi 
I could diſcern in a dark place. And for fear that this effect mig! 
have proceeded not barely from the operation of the cold, but al 
from that of the ſalt, I cauſed at another time, a piece of whiting 
be put in a pipe of glaſs, ſealed at one end, and having ſeen it ſhit: 
there, I looked upon it again, after it had ſtayed but a quarter of 
hour, by my eſtimare, in a frigorific mixture, which the glaſs k#: 
from touching the fiſh ; and yet I could not perceive, in a dark plac 
that it retained any light. 

1. The firſt difference I obſerved betwixt a live coal and ſhining won 
is, that whereas the light of the former is readily extinguiſhable |) 
compreſſion (as is obvious in the practice of ſuddenly extinguiſhing | ] | 
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5 dn, would put out, or much injure the light, even of ſmall fragments 
I ſhining wood. One of my trials about this I find thus ſet down. 

Il took a piece of ſhining wood, and having preſſed it between two 
ces of clear glaſs (whereof the one was pretty flat, and the other 
Wnvex ) fo that I could clearly ſee the wood through the glaſs, I 
Wuld not perceive, that the compreſſion, tho? it ſometimes broke rhe 
od into ſeveral fragments, did either deſtroy, or conſiderably alter 
> light. 

2. The next difference to be taken notice of betwixt rotten wood 


aa kindled coal is, that the latter will, in a very few minutes, be 
Wally extinguiſh'd by withdrawing the air; whereas a piece of ſhining 


od, being eclipſed by the abſence of the air, and kept ſo for a time, 
il immediately recover its light, if the air be let in upon it again 
thin half an hour after it was firſt withdrawn. 

he former part of this obſervation is eaſily proved by the expe- 


Wnents that have been often made upon quick coals in the pneumati- 


engine; and the truth of the latter part appears by the experi- 
ments about ſhining wood, mentioned above. Neither is it improba- 
ble, that, if I had conveniency to try it, I ſhou'd have found that 
Piece of ſhining wood, deprived of its light by the removal of the 
bient air, would retain a diſpoſition to recover it upon the return 
the air, not only for half an hour, but for half a day, and perhaps 


Wonger time. 


W3- The next difference to be mentioned is, that a live coal being 

r into a ſmall cloſe glaſs, will not continue to burn for very many 

4 —_ 3 but a piece of ſhining wood will continue to ſhine for ſome 
Whole days. | 

he firſt part of the aſſertion, I know will be readily granted; and 
me other part of it may be eaſily made out by what 1 have tried upon 


| Mining wood, ſealed up hermetically in very ſmall glaſſes, where the 
od did, for ſeveral days, retain its light. 
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4. A fourth difference may be this: that whereas a coal, as it burns, 


ads forth ſtore of ſmoak or exhalations ; luminous wood does not. 
5. A fifth, flowing from the former is, that whereas a coal in ſhining 
its it {elf at a great rate, ſhining wood does not. 
WF | heſe two differences I mention together; becauſe what concerns 
coal in both, will need no proof; and as for what concerns rotten 
Pod, it may be verified by an obſervation, that I made in a piece of 
hermetically ſealed up in a ſmall clear glaſs ; where, after it had 
= tinued luminous for ſome days, I looked on it in the day-time, to 
WE ccive, if any ſtore of ſpirits, or other ſteams, had, during all that 
nile, exhaled from the wood; but could not find any on the inſide 
dhe glaſs, except that in one place there appeared a kind of dew, 
: dnſiſting of ſuch very ſmall drops, that a multitude of them would go 
þ ro 
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ce of coal, by treading upon it) I could not find that ſuch a com- Nax. Hisr. 
Mon as I —— conveniently give without loſing _ of its opera- WWW 
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to the making up one ordinary drop. But in pieces of ſhining fiſh, | 
found the caſe much otherwiſe, as was to be expected. 
6. The laſt difference I ſhall take notice of betwixt the bodies h. 


therto compared, is, that tho* a quick coal be actually and vehemen. 


ly hot; I have not obſerved ſhining wood to be fo much as ſenſih1, 
lukewarm. 

What is ſaid of the coal's heat, being as manifeſt as its light, | 
ſhall need only to make out what relates to the ſhining wood. To aſi 
me wherein, I meet, among my notes, the following experiment. 

I put upon a large piece of wood, which was partly ſhining, any, 
as near as I could, upon one of the moſt luminous parts of it, one 
thoſe thermometers, that I make with a pendulous drop of water. By 
as I had formerly tried, that by laying the tip of my noſe, or finge, 
upon it, when it ſhone vividly enough, to enable me to diſcern bot 
the one and the other at the time of contact, I could not perceive th 
leaſt of heat, but rather an actual coldneſs; ſo by this trial I coul 
not ſatisfie my ſelf, that it did viſibly raiſe the pendulous drop, th 
the inſtrument were ſo tender, that by approaching one finger near 


yet without actually touching it, *twould manifeſtly be impelled uy; 


and upon the removal of my finger, preſently deſcend again, 

And I remember, having put ſuch an inſtrument upon a ſhiniy 
fiſh, that was pretty large, I could not thereby perceive, it had a 
degree of heat, but rather the contrary : and having ſeveral times take 
oft the glaſs, to apply it with the more advantage to ſeveral parts of th 
luminous fiſh, T often took notice, that upon the removal of the gi 
into the air, the pendulous drop would manifeſtly rife a little, and {ub 
ſide again when the glaſs was applied to the fiſh. But whether tt 
part of the experiment will hold in all temperatures of the air, Ih 
not opportunity to try. 

1. Thurſday, Feb. 15. 1672. When I was about to go to bed, i 
amanuenſis of mine informed me, that one of the ſervants of the houl 


going, upon ſome occaſion, into the larder, was frighted by ſomethiy' 


of luminous that, notwithſtanding the darkneſs of the place, ſhe (ay, 
where meat had been hung up before. Upon this I preſently ſent i 


the meat into my chamber, and cauſed it to be placed in a corner d 
the room, made conſiderably dark; and then plainly ſaw, avith wot 
der and delight, that the joint of meat did, in divers places, {hit | 
like rotten wood or putrid fiſh. The chief circumſtances and pheno 


- mena, that I had opportunity to take notice of, at ſo inconveniti 


an hour, were theſe. 
1. But firſt I muſt obſerve, that the ſubject J ſpeak of, was a neck 
of veal, which had been bought of a country-butcher on the Tus) 
preceeding. 
2. In this one piece of meat I reckon'd diſtinctly above twenty ſe 
ral places that ſhone, cho' not all of them alike ; ſome of them doit 
it but very faintly. 


3. IE | 
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3. The ſize. of theſe lucid parts was different; ſome of. them being Nat: His: 
big as the nail of a man's middle finger, ſome few bigger, but mo A 
them leſs. Nor were their figures at all more uniform; ſome being 
lined to round, others almoſt oval, but the greateſt part of them 
y irregularly ſhap'd. col begun 1 
. The places that ſhone moſt, were ſome griſtly or ſoft parts of the 

nes, where the butcher's cleaver had paſſed : but theſe were not the 
Ny luminous parts; for by drawing to and fro the Madulla ſpinaljs,! 
SM found that a part of that alſo ſhone not ill. And I perceived one 
„ee in a tendon, to afford ſome light; and, laſtly, three or four 

rs in the fleſhy parts, ata large diſtance from the bones, were plainly 

covered by their own light, tho” that were fainter than in the parts 4 
ove- mentioned. 1 4498 | Mn ets oft FEE: 
. When all theſe lucid parts were ſurveyed together, they made a 


„y ſplendid ſhew: fo that applying a printed paper to ſome of the 
Pre reſplendent ſpots, I could plainly read ſeveral ſucceeding letters 
the title. 4 . 51 
„ 6. The colour that accompanied the light was not in all the ſame: 
„ in thoſe which ſhone livelieſt, it ſeemed to have ſuch a fine green- 
blue, as I have often obſerved in the tails of glow-worms. 1112 
nm But notwithſtanding the vividneſs of this licht, I could not, by 
mn touch, diſcern the leaſt degree of heat in the parts whence it 
tn ceeded ; and having put ſome marks on one or two of the more 
„„ ing places, that I might know them again when brought to the light, 
W Pra pretty while apply'd to them a ſealed weather-glals, furniſhed. 
. tinged ſpirit of wine, but could not ſatisfy my ſelf, that the ſhining, 
this cs did at all ſenſibly warm the liquor. 6. 0; 0b 10 
hi . Notwithſtanding the great number of lucid parts in this neck of 


. yet neither I, nor any of thoſe who were about me, could per- 
e che leaſt ill ſcenr, whence to infer any putrefaction; the meat 
ut wg judged very freſh, well conditioned, and fit for dreſſing. 


iro . The floor of the larder, where this meat was kept, is almoſt a 
u, Mary lower than the level of the ſtreet, being divided from the 
% hin but by a partition of boards, and furniſhed but with one 
rd dow, which is not great, and looks towards the ſtreet, that lies 
1 hward from it. „ IO 
tin 0. The wind, as far as we could obſerve it, was then at ſouth-weſt, 
en- Þ bluſtering. The air, by the ſeal'd thermometer, appeared hot for 
niet ſeaſon. The moon was paſt its laſt quarter. The mercury in-the 
meter ſtood at 29 inches. 2 n 

„ . We cut off, with a knife, one of the luminous parts, which 
9 ed to be a tender bone, about the thickneſs of a half- crown 
Ie, and this appeared to ſhine. on both ſides, tho' not equally ; 
ſove pt opt Do the bone, whence 15 had been cut, continued joined 


0 


— — 


jo 


Nax. Hisr to the reſt of the neck of veal, and was ſeen to ſhine 3 but 


Natural Phoſphori. 


near fo vividly as the part we had taken off did before. 
12. To try, whether I could obtain any juice, or moiſt ſubſtang 
from this, as I have ſeveral times done from the tails of glow. wor 
I rub'd ſome of the ſofter and more lucid parts, as dextroufly as I coy 
upon my hand, but did not at all perceive any luminous moiſture 3; 
thereby imparted ; though the fleſh ſeemed by that operation to hy 
loſt fome of its light. 8 | 
13. I cauſed alſo a piece of ſhining fleſh to be compreſſed betwixt ty 
pieces of glaſs ; but I did not find the light to be thereby extinguiſhy 
14. I put a luminous piece of the veal into a cryſtalline vial ; and pon 
ing on it a little pure ſpirit of wine, after J had ſhaken them togethe 


J laid by the glaſs, and in about a quarter of an hour, or leſs, I fo 1 


that the light was vaniſhed. | 
16. But water would not ſo eaſily quench our ſeeming fires; for hy 
ing put one of them into a China cup, and almoſt filled it with di 
water, the light did not only appear, perhaps undiminiſhed, throꝶ 
that liquor, but above an hour after was vigorous enough not to 
_—_ though looked upon at nb great diſtance from a bur 
candle. | Font; | 
16. While theſe things were doing, I cauſed the pneumatical enge 
to be prepared in a room without fire, (that the experiment might þ 
tried in a greater degree of darkneſs;) and having conveyed one 
the largeſt luminous pieces into a ſmall receiver, we cauſed the pin 
to be plied in the dark; and perceived, upon the gradual withdrawing 
of the air, a gradual leſſening of the light; which yet was den 


brought quite to diſappear, (as the light of rotten wood and gu F 


worms wou'd have ) or to be ſo near vaniſhing as one voll 
have expected. But by the haſty increaſe of light, that diſcloſe! 
ſelf in the veal, upon letting in of the air to the exhauſted receir, 


it appeared more manifeſtly than before, that the decreaſe, though b 2 


ſlowly made, had been conſiderable, This trial we once more n 
peated, with like ſucceſs; which, though it convinced us, that ti 
luminous matter of our included body, was more vigorous, or ten 


cious, than that of moſt other ſhining bodies; yet it left us fon i 
doubt, that the light would have been much more impaired, iu 
quite made to vaniſh, if the ſybje& of it could have been kept & 


enough in our exhauſted receiver. | 
57. It was alfo found, that a leg of the fame veal, had ſome fl 
ning places in it; though the 


neck. | 
18. March 16. Between four and five in the morning, I looked ups 


a clean vial, that I had laid upon the bed by me, after a piece 1 


our luminous veal was included in it, and found it to ſhine 
vidly. I looked upon it again the third day, incluſively, after * 


| 1 | 
Nothin 4 
42 
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: were but very few and fn 
is compariſon of thoſe conſpicuous in the above - ments 
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to ſhine in the dark as vigorouſly as ever: on the 4th day, its light 
s alſo conſpicuous 3 ſo that I was able, in a dark corner of the 
om, to ſhew it even in the day time to three or four very ingenious 
yſicians. But before the night following, the light began to decay, 
Wi che offenſive ſmell to grow ſomewhat ſtrong; which ſeems to 
bue, that the 2s 7 upon whoſe account our veal was luminous, 
1 iſt 


trefaction, and conſequently is not likely to be derived merely from 
e one or the other. The 5th day, in the morning, looking upon it 
fore che curtains were opend, it ſeemed to ſhine better than it had 
ne the day preceding. The ſame night alſo it was manifeſt enough, 
ough not vivid, in the dark. When [ awaked, the 6th day in the 
orning, after the ſun was riſen, I could within the curtains perceive 
glimmering light but the 7th day, I could not, late at night, diſ- 
n any light at all. : ; 

WF 19. I ſhall only add one obſervation more, which may poſſibly 
Nee our thoughts from attempting to deduce the ſhining of our 
N from the peculiar nouriſhment, conſtitution, or properties of 
t individual calf, whoſe fleſh it was. For, having ſeveral nights 
r purpoſely into the larder, to obſerve whether any veal, ſince 
> Wught thither, or any other meat, did afford any light, a nega- 
e anſwer was always brought me; except at one time, which 


4 ppened to be within leſs than 48 hours of that wherein the lu- 


SWnouſmeſs of the veal had been firſt taken notice of; for at this time 
ere was in the ſame larder, a conſpicuous light ſeen in a puller, 
at hung up there; which having cauſed to be brought up in a 
kened part of my chamber in the night time, I perceived four.or 
re luminous places, that were not indeed near fo large as thoſe of the 


rre either upon or near the rump ; and that which appeared moſt 
Mee a ſpark of fire, ſhone at the very top of that part. Yet was not 
is fowl putrefied, nor at all ill-ſcented, but fo freſh, that the next 
y found it very good meat. And thus much for natural * Pho/- 
1 2 2 Phort : 


The mercurial phoſphorus is a late | motion. of parts, and a proper medium for 
overy ; and has been labpriouſly treated | thoſe motiens to be perform'd in, are requi- 
by M. Bernoulli, who ſeems to claim | fite to the produQtion of this light ; that a 
honour, if not of the invention, yet of | much leſs rarified medium than a vacuum, is 
ring reduced the phenomena to rules, | ſufficient for the exhibition of this pheno- 
ſettled the doctrine thereof. The late | mena ; and that light is producible bo the 

Haulſbee, alſo, has made many expe- | agitation of mercury in open air, tho? 
Pents relating to this matter; whence | this be very different from that produced in 
pfrears, that light is producible from | vacuo, or a highly rarified medium; the 
r ſllrer, by paſſing common air thro' | luminous parts in the former caſe being di- 
body of it, after the "oy receiver is | ſtinct and ſeparate, but united into a con- 
| exhauſted ; that a peculiar figure, and | tinued body in the other. But perhaps, 
the 


1 Fal, but were little leſs vivid than they. All of theſe, I cook notice, 
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obſerved the meat twas cut off from to be luminous, and I found Nur. Had 


„both with its being, and not being in a ſtate of 
e 


* 


the phenomenon is, in ſome degree, owin 
to the friction of the glaſs ; for this bein 
briſkly rubbed with a dry body, will affo 
a light in a dark place. See Hautſbee's 
Phyjico Mechan, Experiments, p. 6—20, and 
D 

|: pan alſo from other experiments of 
the ſame curious perſon, that light accompa- 
nied with heat, is producible in wacuo, by 
the friction of amber upon woollen, And 
M. Bernoulli informs us, that the attrition of 
a diamond may produce a light as vivid and 
ſtrong, as that of a glowing coal briſkly agi- 
tated with bellows, | | 


Do not, ſays Sir 1/aac Newton, all fixed | 


„ bodies, when heated beyond a certain de- 
«© gree, emit light and ſhine ; and is not 
*« this emiſhon performed by the vibratin 
«© motion of their parts? And do not al 
« bodies which abound in terreſtrial parts, 


and eſpecially in ſulphureous ones, emit 


« light as often as thoſe parts are ſufficiently 
«© agitated ; whether that agitation be made 
« by heat, or by friction, or percuſſion, or 
c« putrefaction, or by any violent motion, 
% or any other cauſe? As for inſtance, ſea- 
« water in a raging ſtorm ; quick-ſilver a- 
« gitated in vacuo; the back of a cat, or 
<* the neck of a horſe, obliquely ſtruck, or 
«* rubbed in a dark place; wood, fleſh, and 
«« fiſh,. while they putrefie ; vapours ariſing 
from putrefied waters, uſually call'd {nes 
«« fatui; ſtacks of moiſt hay, or com grow- 
ing hot by fermentation ; glow-worms, or 
the eyes of ſome animals by vital moti- 
ons; the vulgar phoſphorus agitated by 


4 
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phari: we ſhall next proceed to conſider the artificial kind. 


« the attrition of any body, or by the 20 

„particles of the air; amber, and oh 
* diamonds, by ſtriking, preſſing, or jy 

« bing them; ſcrapings of ſteel ſtruck g 

with a flint; iron hammer'd very nini 

till it become ſo hot, as to kindle (ul, 
*« thrown upon it; the axle. trees of ch 
ots taking fire by the rapid rotation of 4, 
wheels; and ſome liquors mixed with u 
*« another, whofe particles come toyet,, 
** with an impetus. So alſo a globe of gl 
«« about 8 or 10 inches in diameter, be. 
* put into a frame, where it may be {yi 
«© turn'd round its axis, will, in tur 


[ 


ce ſhine where it rubs 


inſt the paln;- 


* one's hand apply'd to it: and if, at the ſa 
« time, a piece of white paper, or wiz 
cloth, or the end of one's finger, be hel: 
* the diſtance of about a quarter, or half 
«« inch, from that part of the glaſs wiz 
ce it is moſt in motion; the electric vapu 
« which is excited by the friction of t 


« glaſs againſt 


the hand, will, by dali 


«« againſt the paper, cloth, or finger, be 
into ſuch an agitation, as to emit light, 2 
« make the paper, cloth, or finger appz 
6 Jucid like a glow-worm ; and in ruſtir 


«© out of the 
«« cainſ the 


$, will ſometimes puſh; 


ger, ſo as to be felt, Ai 


«« the ſame things have been found, by 
«« bing a long and large cylinder of ii 
«« or amber, with a paper held in ar 
« hand, and continuing the friction til it 
„ glaſs grew warm.“ Newton, Opti. 
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i Here propoſe to ſpeak only of the artificial phoſphori #, And, 
ia | as far as I have hitherto obſerv*d, thoſe factitious ſhining bodies, 
a | that paſs under the name of phoſphori, may be reduced to two 
= incipal kinds; one of which may be ſubdivided into two or three. 
8 Mae firſt of theſe conſiſts of ſuch bodies, as ſhine, for ſome time, in the 
in rk, only after being expos'd to the rays of the ſun, or of a vigorous 
= Mane ; of this kind is the Bolonian ſtone, ſkilfully prepared, and the 
a o/phorus hermeticus of Balduinus ; which proved therefore very welcome 
lin the curious, becauſe the Bolonian ſtone was for ſome years before 
hy gown exceeding ſcarce, even in [taly. And this, an ingenious traveller, 
3 n lately come out of thoſe parts, imputed to the death of the 
* ſon who uſed to prepare the ſtone at Bolognia ; without having left 
* ſufficient account of his way of making it lucid. And the phoſ- 
＋ orus of Balduinus, which, or the like, may be made both of chalk, 
. 5 


another ſubſtance, ſeem'd to me, when the preparation ſucceeded 
. ro catch the external light far more readily than the Bolonian 
re. For I have had of it, that, when freſh made, wou'd, within 
Mut half a minute, be manifeſtly excited, and as it were kindled ; 
that being preſently removed into a dark place, it wou'd retain 
Peery ſenſible light, tho? the external luminary whereto it had been 
Wpoled, were but the flame of a candle. 

But as theſe phoſphori cou'd very hardly be preſerv'd for any long 
e, ſo ſome of them in a few months, and others in a few weeks, 
od appear crack'd, and loſe their faculty of being excited by the 
ns of light; whilſt the Bolonian ſtone, ſkilfully prepared, wou'd 


WT © Phoſphori in general, ſays M. Le. | « ternal force will frike it out, and give it 
9, may be looked upon as a kind of [ a luminous form,” French Memoir. A. 
eonges, full of luminous matter, which | 1709. p. 542. ka 
ey contain fo looſely, that a ſmall ex- | 
1 retain: 
I 
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Nat, Hisr. retain this faculty much longer. For I had a ſmall piece of it, whic, 
S VV tho? kept negligently, in an ordinary wooden box, preſerv'd its viry. 


for ſeveral years. 

But beſides this firſt kind of phoſphorus, which, to be able to ſhine 
muſt have its faculty excited by the beams of the ſun, or of ſome othe 
actually ſhining body; there is another ſort which needs no ſuch aig, 
ance, yet continues to ſhine far longer than the Bolonian ſtone, or th 
phoſphorus of Balduinus. This by ſome has been called a noctilua 
but more properly a ſelf-ſhining or luminous ſubſtance ; and of this 
Kraft, a German chymiſt, ſhew'd his majeſty two forts or degrees. Toth, 
firſt whereof, I gave the name of conſiſtent, or gummous noctiluca; thi 
ſubſtance being at leaſt as yielding as bees-wax in ſummer, and its ter 
ture not very unlike that of cherry- tree gum. And on account of its uni 
terruptedaction, *tis term*d by ſome in Germany, the conſtant noctilua 
which title it deſerves ; ſince this phoſphorus is by far the nobleſt 
have yet ſeen. For tho' there were not much of it, and tho? kept by 
ſelf, in a little vial well ſtopped, it would, without being externally excy. 
ed, inceſſantly ſhine, as he affirmed, both day and night; yet the ligt 
it afforded, ſeemed but little, if at all more vivid than I have ſometing 
obſerved in the liquor of glow-worms, and other natural phoſphori. 

Beſides this gummous noctiluca, Mr. Mußt had a liquid one, that, pe. 
haps, was made only by diſſolving the former in ſome convenient liqu, 
tho' the lucidneſs of this was not permanent like that of the other; 
but within no very long time, eſpecially when *twas divided into ſmal. 
er portions, and left expoſed to the air, wou'd expire or vaniſh. 

And beſides the gummous, and the liquid noctiluca, hitherto mentin. 
ed, we may add a third kind that we our {elves lately prepared, whit 

ſeems to be of a fomewhat different nature from them both ; for on 
wou'd not ſhine of it ſelf, like the conſtant noctiluca, nor yet after th 
manner of the liquid noctiluca; but the bare contact of the air, wit 
out any external rays or heat, would therein, immediately produc! 
light, that might eaſily be made durable in a well - ſtopped veſſel ; ar 
which is conſiderable, the ſhining ſubſtance was not the body of ti 
liquor included in the vial, but an exhalation or efluvium, mix'd mit 
the admitted air; for both which reaſons I gave it the name of th 
aerial noctiluca. Y 


Theſe are the ſeveral phoſphori that I have yet ſeen; but futur . 


duſtry may diſcover ſome new kinds or variations of ſelf. ſhining fu 


ſtances, which will deſerve new names; and among them, perhaps, ti! , 


of ſolid noctiluca's. 


The origin After Mr. Krafft had ſhewn me both his liquid and conſiſtent phoſpi® i 
of the aerial rus; being, by the phenomena I then obſerved, made certain, that the! i 


is really ſuch a factitious body to be made, as wou'd ſhine in the dai 
without having been before illumined by any lucid fabſtance, and vit 
out being hot as to ſenſe; I conſidered in what way it might “ 
moſt probable to produce, by art, ſuch a ſhining ſubſtance. V: 
Kraft, indeed, gave me in return of a ſecret I communicated to hit 

a 
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emote hint of the principal matter of his phoſphori, by ſaying it Nar. Hisr. 
Jas ſomewhat that belong'd to the body of man. 

nut 1 made many fruitleſs attempts, with many unlucky accidents, 

spore I cou'd bring the thing to bear; till, at length, being confident 

on the nature of the thing, I would not believe the ſxilful labourer 

ien he told me, with concern, that what I expected was not pro- 

Need; but going my ſelf to the laboratory, I quickly found, that by 

Sc help of the air, or ſome agitation of what had paſs'd into the 

ever, I cou'd, in a dark place, tho? it was then day, perceive ſome 


| immerings of light. Fs 
„But this tedious purſuir only gave me a liquid phoſphorus, not ſuch 
ſolid one as that of Mr. Kaff ; and I was willing to think, that 
1 i defect might be imputed to the cracking of the retort, before the 
J ecration was quite finiſhed. However, I have, by this means, 
; ; ; ; 
nd a ſubſtance that needs nothing but the air to kindle it, and that 
„a moment.“ | | ü | 
i The uſes that may be made of a noctiluca, eſpecially of the conſi-F 72% ue: of 
„Int kind, are not, in probability, to be all of them eaſily foreſeen. 242/474. 
r if the lucid virtue of the conſtant noctiluca cou'd be conſider- 
„ invigorated, it might prevent a great deal of danger to which 
g are expoſed, by the neceſſity men often have to come into the 
room, with common flames, to take out powder. And, perhaps, 
_ light may be of uſe to thoſe who dive in deep waters; and might 
y ſafely and conveniently be ler down into the ſea, to what depth 
„ pleaſes, and kept there for a long time, to draw together the 
% , that will reſort to the light of a fire or candle; as is practiſed 
n 8 f-veral parts of Scozland and Ireland, by the fiſhermen T. The 
1 -ſhining ſubſtance, which is our aerial noctiluca, affords a light, 
" at was able, when I wak'd in the night, to ſhew me diſtinct- 


the bigneſs and ſhape of ſome joints of my fingers, and diſcover'd 
eelf in the form of a capital Fark, cut out of a piece of black 
err, paſted upon the vial ; ſo that it may, probably, ſuffice to ſhew 
hour of the night, when one wakes, if it be placed, inſtead of a 

yy or candle, behind an index, where the figures employed to mark 


i hours, are cut out. It may alſo ferve to make a guide knowable 
_ a diſtance, in tempeſtuous winds, great ſhowers, and the darkeſt 
Pri ghts. Probably, alſo, fo ſubtile and noble a fubſtance may have 


1 ear medicinal virtues. And tho? our noctiluca had none of theſe, yet 


tin 

"hy From Mr. Haukſbee's experiments, much better contrived. This phoſphorus is 
p e with the phoſphorus of urine, it | only a proper quantity of well purified mer- 
then . that, its light is improved, or made | cury, incloſed in a very clean glaſs veſſel 
ark, > diſtinct, by the rarifaction of the air ; | thoroughly exhauſted of air z for tuch a veſ- 


ee taking off the preſſure of the atmof- | ſel being barely ſhook, will afford a very 
2, See Haukſbee's —— p. 122— 124. conſiderable light in the dark, without the 

For theſe and the like purpoſes M. Ber- leaſt danger of fire 

4's perpetual, portable photphorus ſeems | 


it 
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it may be highly valuable, if it ſhall be found conducive to dich 
the nature of light. 

But to come to what J here chiefly intend, the obſervations we my, 
upon our noctiluca. 


1. The veſſels not holding entire to the laſt, we had more dif. 


culty than we expected, to get out the ſhining matter; and were oblig: 
to ſave as much as we cou'd of it, by ſmall; parcels, in diſtinct yi, 


whereof, tho? the firſt was judged to contain the moſt vigorous portiy 


of the ſhining liquor, yet I thought fit to make my trials with t 
noctiluca, ſaved in the ſecond ; ſetting aſide ſome more faint 
aqueous liquor, that we afterwards ſaved in a third vial ; with, 
thicker matter that remained upon a paper, when ſome of the liqu 
had been put into it to be filter d; and this paper we kept in a four 
glaſs, which, tho* wide-mouthed, was carefully ſtopp'd. 

2. The ſecond vial was capable of holding about two ounces of . 
ter; but it contained not above one ua 2 of our ſhining liqui; 
which by day-light appeared muddy, and of a greyiſh colour ; ſon: 


what like common water render*d opake, by a quantity of wood-aſts 


well mixed with it. When no light appeared in the glaſs, we obſer! 
all the cavity that reached from the liquor to the neck, to be tranſy 
rent; as if there were nothing but a ſpoonful of dirty water at tk! 
bottom of it. But when the liquor was made to ſhine vividly, all tt! 


cavity of the glaſs unpoſſeſs'd by the liquor appeared, in an extent 


light, to be full of fumes; which, being, in the containing vil 
removed into a dark place, appeared lucid ; and ſometimes like a flu: 
that ſeemed to be reverberated; and to be made, as it were, 5 
circulate by the cloſe ſtopp'd neck, and the ſides of the vial. An 
the appearance of whitiſh fumes, when the glaſs was look*d upon i 
an external light, was ſo uſual a concomitant of its fitneſs to ſhi: 
in the dark, that upon viewing the vial by day-light, I cou'd read 


in a dark place, appear luminous or not? 


tell, by the preſence or abſence of that miſt, whether the matter 6 


3. When this liquor had been kept for an hour or two, in ſont! 


dark, quiet place, or even in the pocket; if in a darkned room, m 
eyes were caſt toward the place where the vial was held, I cou'd nt 
perceive it to afford any light at all; and tho? the liquor were ſtrongj 


ſhook, yet I cou'd not diſcern, that this motion alone was able to big 


it, or its vapours, to be manifeſtly lucid. But as ſoon as I unſtopp' 
the vial in the dark, there began to appear a light, or flame, in tt: 
cavity of it. Whatever be the nature and ſabjet of this ligt. 


it appeared to have a great dependance on the freſh air: for, (1)! 10 


never obſerved it, either in the liquor, or upon the ſurface thereof; bi 
ſtill the ſhining began at the upper part, which was firſt touched 0! 
the outward air, and made a San 

taneous, but the eye cou'd follow it 

the vial. | | 
(2.) Tit 


uick indeed, tho? not ſo inſtar Y} 
m the top to the bottom ©: 
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.) The contact of the air ſeemed neceſſary to the propagation, as NAT. Hier: 
eil as che production of this game or light; for if having ſhaken the 
|, that the liquor might either wet the ſtopple, or communicate 

ething to it, I warily bent the cork, ſo that only a few particles of 

- outward air cou'd inſinuate themſelves between the ſtopple and the 

3 of the glaſs 3 there would appear on the ſides, and perhaps, be- 

ch the cork, little flames, as it were ; which yet, tho very vivid, 

ee not able to propagate themſelves downwards; but when the 

rk was quite removed, and acceſs thereby allowed to a greater quan- 

of air, the flame or light, preſently diffuſed it ſelf thro? the whole 

MNoity of the vial, and reached as low as the ſurface' of the liquor. 

IM.) Tho! often the light ſeemed more vivid near the ſurface of the 

or than elſewhere, yet when by ſtopping the vial again, preſently 

er I had open'd it, I endeavoured to deſtroy the flame or Jighe;; 
enerally obſerved, that when it was ready to vaniſh, it began to 
Appear firſt at the bottom of the vial, and ſeemed to ſhrink more 
more, as it were upwards, till it expired at the neck. (4.) But, 

che other ſide, when I kept it unſtopp'ꝰd for. two or three minutes, 

'I afterwards ſtopp'd the vial very cloſe ; the air, that had more 


l * fure than ordinary to inſinuate it ſelf, wou'd fo cheriſh the flame, 
a che light wou'd continue ſometimes for an hout or two, and once 
„ vice it laſted no leſs than three hours. Laſtly ; it ſeemed that ſome 


| particles of the included air, or ſome ſubſtance that concurr'd 
maintain the flame, was waſted or depra 


aſparent in the outward: light, E I: cautioufly took 

external air ſeemed manifeſtly to ruſh in, as if the ſpringyneſs of 
internal had been notably weaken'd by the operation of the flame 
mn the matter with hieh it was kept imprifoned; > And-alrho* in the 
| maderately ſhaken, hen the light was quite: vaniſhed, I cou'd 
. Fe eee e ſhine ; yet hen by unſtopping it a little, 
fame was Kindled in the cavity of the glaſs 4 then by ſhaking it 
, cho' more. faintly than before, the light ſeemed to be manifeſtly 
N f ' 1 Near in 


Tr 1 et Dail d- off? 1803 b 104 e 
in 1 "L laid a little of our liquor, when it was in its dark ſtare; up- 
my hand, or on the leppltp, the vial, it vou d often remain chere 
o. out. diſcloſing any glimpſe of _ 3 but if I rubb'd it wich my 
1 it wou'd ſhine mere vividly chan it uſed io do, at beſt, in the 
, . oben the neck of it was ſtopp'd ; and this vivid: light, whilſt 1 
„ ee rub the macter, fecmed, from ub, ume, 20 Are 1d 
Ibn and nog qnly ſmelt offenſi va, but viſibly ſant up large ſmokeʒ 
a bad been ſome.comman, culinaryi fame ˙ and Hen aufen ceaſing 
"1 d che liquor, it had ceaſed to ſhine för u pretty while:; "ger when 
bb d it again, it, woc again appear: luminous)! Bit by Ketde and 
e lucid virtue decay d, till was in vain to cb any moro. 
) The =_ Aa | 5. The 


1 bl 
1 F 
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Nat. Hier, 5. The light of our liquor, when excited, ſcemed, for degree, my, 
ke that obſerved in ſome ſpecies of rotten wood, tho? not the mo 
| .vivid-ſort ; and when ſurrounded with bodies of a black colour, th. 
reflection of it from them, was little or none. But very white bod 
held contiguous to it, were manifeſtly illumined by it; eſpecially 
the eye, having been long kept in the dark, was made more ſuſcept, 
ble of the fainter impreſſions of light; ſo that waking before bre 
of day, and incloſing both the glaſs and my head between the bei 
clothes, the light ſeemed to be very conſiderable, and illumined t; 
compaſs of a foot or more in diameter; and, probably, wou'd have d. 
fus'd it ſelf further, if it had not been bounded by the ſheets ; why 
whiteneſs made the reflection of the light from them appear very pr; 
tily. And, by the help of this light, I cou'd eaſily perceive my f. 
gers, and a ring I wore; tho? I cou'd not diſtinguiſh the colours of. 
reddiſh diamond, and two emeralds, that were ſet in it. With regy 
to the light within, the included flame of our vial was opake ; for bo 
at ſome other times, and when I made the laſt obſervation, I coud in 
at all;perceive my finger, when the ſhining ſubſtance was interpot 
betwint it and my eye. But, in reference to the external light, U 
flame, or ſhining matter, was tranſparent ; for even in a very fit 
light, by which, I think, I could ſcarce have read an ordinary prin 
if I held our luminous vial between the window and my eye, I col 
very plainly ſee my finger on the farther ſide of the glaſs ; tho 
my eye were placed between that and the light, the tranſparency wou 
appear ſomewhat leſſenꝰ d; becauſe the cavity ſeemed fill'd with a in 
of whitiſh miſt. - The like tranſparency; and whitiſh fumes, obſerni!: e 
in the ſame luminous ſteams' or flame, when the vial was look'd on? 
gainſt and from the light, I found, if inſtead of the day - light, 1 
i that of a candle. „, alen 31920 Ein l 
. 6. Having the opportunity of a convenient place, and à fair daß, 
ſet the vial, about noon, in a window, opened towards the ſouth, = 
left it there exposd to the ſun-· beams for à conſiderable time; tor 
whether they would, upon account of their agitation, or ſome in AR 
1 of nature, kindle or excite the liquor, or its en in. 
ut I could not perceive that the ſun- beams had fuch an operain 
nor could I-perceive any whitiſh, or milt-like fumes, in the cavity” Þ 
the glaſs ; nor any light in the vial, placed in the darkeft cornet 
che nn. 1 icht: I it uc 6 i 30 ee 03 eee ib ag 
980 7 Acid and alkaline ſpirits, being reckoned the moſt ſubtile 1 1 
operative ſubſtances, obtainable from mixed bodies by diſtillation; I 
thought it worth while to try by the taſt, whether our ſhining l 
abounded with particles of either of thoſe kinds ? 1 did not, 19 i 
ever, find, that the liquor Iput upon my tongue, was, in the | i 
acid 3 nor that it was ſenſibly alkaline, as the falts and ſpirits afo® } 
by. hartſhorn, blood, c. but it ſeemed; to have an Gad erke | 
tical taſt, almoſt like the ſpirit of crude tartar” 3 its ſmell re _ f 


k. 
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at of ſome empyreumatical oil, with a ſcent ſomewhat like ſtale Nar. Hist. 
ine. I likewiſe, for further trial, put a little of our liquor to ſome LY WWW 
ops of blue ſyrup of violets; but the mixture was not thereby 
Wrn'd green, which it wou'd have been by a quarter ſo much ſpirit of 
rtſhorn, of blood, or of ſome other ſpirit abounding with ſalt of 
*Þ urinous nature. | LOH | 
8. Some other trials I made, with very ſmall quantities of our liquor; 
t theſe no more than the former ſhewed it to belong manifeſtly to 
We tribe of acids; or to that of alkalies“. Sometimes when I ſhook 
We vial, ſo that the whole body, even to the bottom of the liquor, 
Is ſpread all over the inſide of the glaſs 3 I could obſerve, that in 
any places, ſeveral little grains, or corpuſcles, belonging to the 
Hake matter, that concurr'd to compoſe the liquor, ſtuck hege and 
ere to the inſide of the vial ; and that theſe being of a,confiſtent, not 
aAuid nature, and therefore, probably, more denſe than the thinner 
rrts of the phoſphorus, ſhone very prettily and diſtinctly, almoſt like 
tremely little ſtars, or rather, radiant ſparks of fire, . whoſe light 
briſk enough to be diſtinctly viſible, notwithſtanding that of the 
ne was contiguous to them, and filled the cavity of the vial. And 
ſe ſhining corpuſcles uſually continued peculiarly vivid, as long as 
'Efhought fit to look on them. | | WEED 
. Being deſirous to try, what water would do towards quenching 
aw ſhining liquor, I thought fit to make the experiment, when time 
many trials had much impaired its vigour. And, accordingly, 
ig in a dark place unſlopp'd the vial, and wetted the tip of my 
ger with the included liquor, I could not perceive that it then gave 
ſenſible light'; wherefore, having briſkly rubb'd the moiſten'd 
eer againſt my other hand for a few moments, both the rubb'd part 
my hand, and my finger, appear'd adorned, each of them with a 
re; and tho? upon dipping my finger in water, the flame was, as 
Meere. extinguiſhed, ſince the light, preſently. vaniſhed ; yet having 
Men it out again, and rubb'd it, without previouſly drying it up- 
the other hand, as I had done before, the light quickly appeared 
in. 5 | 
s. Having one night opened the vial, I quickly ſtopp'd it again, 
put it in my pocket till I went to ſleep 3 and then laying it by me 
he bed; when the candles were carried out of the room, I per- 
ed the light, whoſe duration I did not expect would exceed” one 
r, to continue ſtill vivid; then ſhaking the glaſs a little before I 
ppoſed my ſelf to ſleep, I laid it by till I waked in the morning; 


, G  ———— 


. 
— 
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25 en looking upon it again, it appeared to ſhine more vigorouſly than 
het ad done at firſt : and from the time I open'd it, over-night, till 
«lo laſt time I had occafion to look upon it, the next nzprniog, it had 
ford! | Aa 2 e 30 Con-. 
mbla The phoſphorus of urine, when ana- whereof is not at all inflammab'e, and the 
, yields a very acid liquor, and a ter-] latter will ſcarce burn. See Memcir, de 


al, unctuous ſubſtance; the former P Acad, R, A. 1706. p. 350. 
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Nat. Hisr. continued ſhining for 12 hours; to which, whether the extraordj 
V warmth obſerved that particular night, had contributed any thing, | 

dare not determine; but ſhall rather add, that 'tho”' the phenomeny 

happen*d very rarely, yet this was not the only time I obſerved i, 

for once more it occurr'd to me, and then the light continued abon 

fifteen hours, that I took notice of; how much longer it might hy 

laſted, I was hindered from obferving. But this circumſtance ſeem; 

conſiderable, that the long duration of our unburning flame happen} 

after the reft of the trials and obſervations had been made; when h 

them the vigour of the ſhining matter might reaſonably be expech 

to have been very much impair'd. Tee he EC 

11. But after the foregoing obfervations had been made with? 

ſeconq; vial; coming one night to open it, in order to ſhew the pv i 

nomenon to a friend, I found no light at all appear, tho' I ſhook & 

| contained liquor, and kept the vial for a pretty while ſtoppꝰd; ti 

having taken out ſome drops of the liquor, and rubb*d them upon m 

hand, they offered ſo vivid a light, or flame, as fatisfied him of t 

poſſibility of a true noctiluca. And ſince that time F have not fo! 

the vial to afford any light, barely upon its being unſtopp*d ; ſo tt 

either ſome bodies unſkilful curiofity has, unknown to me, ſpoiPd th 

liquor; or elſe ſo little a quantity as I had at firſt, is by the many ai 
various trials I made with it, diſpirited and exhauſted. 

12. But as the air may concur to the ſhining of our noctiluca, bya 
citing a certain kind of brifk motion in the parts of it; I thought 
to try whether, tho? I had found the bare ſhaking of the vial tot 
meffectual, yet an actual heat, whereby the parts muft be more vis 
mently and variouſly agitated, might not enable the air to do wit 
otherwife it cou'd not perform: I therefore held our vial near it Pu 
fire till it grew confiderably warm; and then by ſhaking it a lit, 8 
and unſtopping it in a dark place, I perceiv*d the exhalations that pi: * 
feſs'd its cavity to ſhine as formerly, but their light was very mom» 
tary ; and tho” afterwards it ſometimes appeared, it was not vivid, i 
laſted for a minute, or perhaps half ſo long; tho' it ſeem'd that wit 
freſh air was then allow'd acceſs, its duration was thereby ſomevit 
lengther'd. 

I now proceed to our other via. , 

Phenemens A ſmall portion of liquor, not much exceeding a ſpeonful, that i! i 
3 the firſt I ſa ved, being put into a long and 3 fender cyl 
aerial nocfi. drical vial of eryſtalline glafs, afforded us the enſuing phenomena 
luca. Soon after the muddy liquor was poured into the vial, it appeat' 

vigor luminous, and continued to ſhine for ten hours, that I ro 
notice of. . 

And prefursug the ſhining matter was not fo much the liquor it k 
a9 an aggregate of ſuch effluvia of it, as affected and excited by 
air, wou'd become lucid ; I thought fit to take particular notice ho 
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the air wou d work upon the exhalations of this more vigorgus * 19 
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ccondingly having folly opened the vial; tho? I very ſoon after Nas. Hur. 
3 ryan. fr ror rl great commotion to be made in the N 
cy of che glaſs unpoſſeſs'd by the liquor; for the new lucid exha- 
ns ſeemed to have a briſk, and almoſt circulat motion along the 
of the glaſs, and to make, as it were, a little whirlwind, that 
etuouſly carried it round; and this renew'd rotation was not only 
iteſt, but laſted much longer than one wou'd have expected; ſo 
at a commotion did the air feem to have 123 in the effluvia, 
perhaps in the neighbouring parts of the liquor it ſelf. Upon the 
ng of this unuſual motion, the light did not ceaſe; tho? I obſer- 
not how long twould have laſted. 
. Having heedfully taken out the ſtopple of our vial, in our dark 
Mc, after it had, for 2 long time, ceaſed from ſhining ; I obſerv'd the 
rnal air to ruſh into the cavity of the glaſs with noiſe, and fo fwift- 
chat it did, I confeſs, furprize me; as if the preceeding flame, tho? 
a ſenſibly hot, had, after the manner of cul! flames, conſiderably 
een'd the ſpring of the included air; and fo, difabled it to reſiſt 
hole preſſure of this external air; when, by the removal of rhe 
ole, it was expoſed thereto, Bur ſometimes, when no ſuch eruption 
ee air had, in a long time, preceeded, I have obſerved rotations of 
matter in the cavity of the vial ; which therefore feem to 
from ſome other cauſe; tho? this, whatever it be, prod but 
ga rotation as was leſs general, leſs briſk, and leſs laſting. | 
. Whilſt our liquor was yet freſhand vigorous, I dip'd my finger in 
and therewith moiftened ſeveral parts of my hands, and thoſe of o- 
upon which we obſerved, that theplacestouch'd, eſpecially if they 
ga little rubb'd, ſhone very vividly, as if actual flames (but not of 
ae colour, like that of common ful, hur, or of ſpirit of wine) were 
Ning on them. And theſe flames were not at all uniform in their 
ver of burning; for they often ſeem'd to tremble much, and fome- 
as were, to blaze out with ſudden flaſhes, that were not laſt- 
1 And tho? it might ſeem ſtrange, that fo ſmall a quantity of mat- 
as adhered to this or that part of the hand, fhou d afford fo du- 
2 flame; yet if that part were rubb'd againſt che fame perſon's 
hand, or the ſkin or linen of a by-ſtander, the part new touch*d 
a ſhine as the other continued to do: and tho? cheſe flames were 


r 
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e I rkable for their vividneſs, yet they long continued to afford the 
r Pry a very pleaſing ſpectacle. And, notwithſtanding the darkneſs of 
doom, it was manifeſt, that they emitted great plenty of a whitiſh 
er! ak, which, or ſome other effluvia from the fame matter, imbued 
root veighbouring air with a rank and offenſive ſmell. The colour of 


c ſeeming flames was not like the phofphorus of Baldainus, when 


t ſch 1 very well prepared, and has been expoſed to a vigorous light, red, 
Ty dſt like well kindled charcoal; bur yellow, Jike that of 2 middle 
„%% of che flame of a candle. And notwithſtanding the blaze and ſmoak, 


accompanied theſe flames, we could not perceive in them any ſen- 
7 ſible 
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Nar, Hier, ſible heat; nor did they at ; all ſinge the fine linen of the ladies Ms 
e ſent, wherepn ſome, of them, ſeem d to burn; ſo that. if we a ay 


flamma vitalis in the heart, this unburning and harmleſs flame may ſi 


ply. us with a far better illuſtration thereof, than the ſcorching fan 
< ſpirit of wine, that is ſtill commonly employ'd for an exany, 
Ot It, | 1 | 11122 7 
16. When with my finger dipp'd in this liquor, I drew ſhort lia 
upon linen, there was left a ſhining tract upon that part over whiz 
my finger paſſed; yet having found it too thick, or too faintly luci 
to be employed like ink in an ordinary pen, I tried whether I coy; 
draw lucid letters with a pencil, which, for that purpoſe, I dipy; 
in our liquor; but was ſurprized to find, that the characters I dm 
did not at all ſhine in the dark. Suſpecting, however, that the pen; 
might have retained, among the hairs it conſiſted of, the more ten, 
ous and vigorous parts of the matter it had imbibed, and left only t 
more aqueous and ſtrengthleſs parts upon the paper; I took the pen; 
in one hand, and with the other compreſſed and wreath'd a little t 
bruſhy part of it, to excite the matter, that, probably, was lodg: 
there. By which means, that part of the pencil was brought to lj 
as if it were all of a light-fire, and ſeem'd to burn like a ſmall vn 
taper 3 but with a more blazing and pleaſant flame, which, ſometing 
ſhooting downwards, and playing about the hairs of the pencil, apper! 
like the lambent flame deſcrib*d in Virgil. But this delightful phenomem 


decay*d by degrees, till no more light was ſeen; after which, nem. 4 5 " 5 


theleſs, the flame would, of it ſelf, break out as if it came from th: 


internal parts of the pencil, ſhine for a pretty while, and then i'm i 


quite to expire; yet ſtill it would, on a ſudden, diſcloſe it ſelf agu: 
and when it had continued a while in a tremulous motion, die again t 
all appearance. And tho? this lambent flame did not, that I perceit, 
burn or ſinge the ſlender hairs, among which it ſeem'd to blaze; jt: 
it always manifeſtly emitted as much ſmoak as a common burning tz 
per of that bigneſs wou'd have done. This viciſſitude of extinct 
and re- appearance of light laſted till I was weary of obſerving it; as 
then having again, with my fingers, compreſs'd and ſtrongly twiſtedtt 
hairs of the pencil, I made them, as formerly, afford a conſiderali 
light, which I thought was in the action, accompanied with a ve 
ſenſible, hut momentary heat. But notwithſtanding this heat, *rwas! 
vain that I tried, by compreſſing the pencil firſt, and then rubbing: 
upon gun-powder, well dried and heated, to fire the powder. This! 
fail'd in doing, likewiſe, when I made the trial with circumſtances font: 
what more likely to render it ſucceſsful. And indeed Mr. Kraf!, vu. 
he kindled guy-powder at my lodging, was obliged to uſe his cot 

ſtent and conſtant noctiluca, and to have the gun-powder prepared, 
being made ſo hot, that *twas almoſt ready to take fire of it ſelf. Bu! 


muſt not omit what happened to my aſſiſtant, when the ditillation« 
our lucid matter had been freſh made; for he having taken up lo 3 
yy" - 5 


2 
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be thicker ſubſtance with a knife, to put it into 4 vial, and Nat: Hier. 
ig. chat ſome of it, afterwards, ſtuck to the blade, be haſtily “. 
edit off with his apron, but was much ſurpriz'd to feel a ſmart | 
t enſue; and preſently looking upon that part of the apron, where 
ad been produc'd;/ perceiv'd in it two large holes, which both he 

I concluded to be produc'd by burning; whence I judg'd it very 
„ vable, chat the thieker and unctuous part of our lucid matter had 
eat diſpoſition to admit a very briſk agitation; ſince by an almoſt 
mentary, and not very vehement motion, it was put into an agt- 
on, that made it capable of burning new callicoe, whereof the 
on was/made-/4ns oo tf led ot 


17. Having employed ſome of the water that was taken out of a 
iser, after it had there been impregnated with the lucid matter; 
ougght fit to try, whether this water, wherein, probably, the faline 
Wcicles of our ſabje&t might be more copiouſly diſſolved, or more 
ve, would not diſcover ſomewhat of a volatile alkali. I, therefore, 
Þpped a little of it upon ſome ſyrup of violets, ' laid on a piece of 
err, and found it change the colour of the ſyrup from blue to green; 
3 ich yet it did more faintly than the volatile alkalies, even when the) 
Wphlegmatic. This liquor likewiſe made ſome conflict with ſpirit of 
by which I was induced to think, that a volatile alkali,” not an 
ack ſalt, or ſpirit, was the predominant, if not the only ſalt con- 
in this liquor... odd (679% 
8. I took a vial, containing ſome luciferous matter, that was not 
co ſhine long at a time; and being well ſtopp'd, I kept it till the 
ee, or light within it, expired then having placed the glaſs in a 
iver on our pneumatic engine, we pumped out the air, and after- 
as pull'd out the cork in a dark place; whereupon' there preſently 
cared ſome light in the cavity of the vlal; but by reaſon 6f difad- 
ageous circumſtances, we could not ſo well pump our the ai, und 
e the ingreſs of new, as not to leave enough do exeite a flame, 
A, by former experience, we found to need but an inconſiderable 
guancity of freſh air: we obſerved, however, that by the commtioi 
{ik e air, occaſioned by the pumping; the flame would be blown tp, 
ade to ſhine more vividly, x. 3 4 nornmronady ect by 


k 


* 
| 
] 
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ir . We afterwards took a pretty large piece ofi paper well frefith- 
2g! n our luciferous matter, aid thruſt ic-into'a 2 
ng! x being put unſtopp*d, into a receiver, faſter? to our Pricaghiltie 
15 ne, and with'it kept in a dark place, did there ſhine;" by feaſom of 
ſome contact of the air, yet contained in the receiver. P ently after 
wi „ che pump was work'd, and we obſerved,” as formerly, chat the 
co notion! made of che air about the vul, manifeſtly inbreaſed the 
d, b for a while 5 and that the light ſeemed to be leſſen'd during the 
Bul Es intercepted between theſe cõmmotions, both by reaſon af the 
jon and of the abſence of the air. I likewiſe took notice, that the 
\ fort 


ie which ſeemed to paſs from one part of the wrinkled paper 
to 
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RE 197. do the other, - ſometimes appeared to have, as it were, -a./Palpitaticy, 8 
$ and to afford a very unequal light: and tho! when the external), 
was let in thro* the pump into the exhauſted receiyer, the flame ſceen . 
ed to be quenched z yet I judge that to be only'a temporary effeg-g 7 N 
the wateriſh vapours, that the air had carried along with it, in its n i 
thro' the pump; I therefore cauſed the receiver, to be taken off 4, 
engine; when we obſerved, that upon the free contact of the fr 
outward air, which was not like the former, deprav'd by moiſt y 
pours, the matter adhering to the paper quickly ſhone again, and tj, 
more vividly than it had done in the receiver. i 
Obſervations 20. Beſides the liquors that afforded us the foregoing, experimen, 
pon « third We ſaved a little of a ſubſtance that was not 2 — as i; ov, 
e ;a0h—aY as mud. This we obtain'd, by pouring ſome of our liquor, tak t 10 
laca. out of the veſſels, when the diſtillation was ended, into a glaſs fun: gaz. 
lined with cap- paper; to try, whether it would fiitre. But finly 
that which paſſed thro? too thin and aqueous, the filtre was hat,! | 
wrapp'd up, and put into a ſmall glaſs, but of a moderate wider i le 
at the mouth ; that both the filtre might be eaſily thruſt in, and 6 1 ate 
glaſs be exactly ſtopp'd with a frong cox. of 
--» 21, After other experiments had been made, I carried this gli t 3 
into a dark place; and the? I could not perceive the leaſt glimpei Mrv'. 
light,. yet preſuming that it, contained ſome of the true matter of tt: ld 
aerial phoſphorus, and conſequently exhalations, that having bu ½ll i: 
hindered by che ſtopple from flying away, might be Kindled or arc 
cited hy che appulſe of tbe air; I opened the glaſs, and ſaw ain In or 


— 


mediate appearance of light, which diſcloſed it ſelf ſometimes un hi 

a leſs, and ſometimes, upon a much greater part of the very un Hero 
ſurface of the ineluded paper; and ſeamed to paſs, for a great wii, laini, 
from one part of he) ing, and ane {ide of the glaſs to anotir; 3 
with aj motion ſo odd and irregular, that it reſembled that of is i 
kindled by ſparks, ſtruck into a large quantity of tinder: and ti rd a 
—— faculty, upon the ingreſs of the air, laſted for many dag! was 

Paper. H „deen et, 1 yo one gg 1 Ker ; 

22, But there was another filtre that offered us a pleaſing varits in 
of this phenomenon ; a larger quantity of; matter being wrapped 4 a 
inches unde of the R cenditjoned than ti! care 
whigh;adhered-to the former. E . and r e we! 
id diſplayed in & dark place, we had the pleaſure to | fee a conſd· a d: 
able: number of flames, of different ſizes and -figures,'; diſcloſe tim Þ 

ſelves at the ſume time; and tho? moſt of them were vivid, yet n 
continged lang ia the ſame. place; but they ſeemed . frequent!) ® py upc 
change their ſiuntions among. themſelves, as well as their figures & WP afte 
extens:z;. or elſe new. flames inceſſantiy broke out in new place, 
cording as the exhalations, that, in plenty, mixed irregularly 1s 
the contiguous air in ſeveral places, happened ta be, in part, kini® | 
by it; whilſt from the flames themſelves, as well as the * | 
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ts of the filtre, there manifeſtly aſcended plenty of ſmoke, vi- Nat. Htsr. 
le by the light. which the ſhining matter afforded ; and theſe . 
cs did not keep a conſtant tenor in their blaze, but had their 
Inblings and emications uſually accompanied with changes of fi- 
e, and eruptions of light in ſeveral places at the ſame time; 


| 
ence *twas very pleaſant to ſee the whole area of the diſplayed 
ire look as the ſky ſometimes does, eſpecially in hot countries; ; 
+ en the eye perceives flaſhes of lightning break out in ſeveral pla- 
„ at once: but our coruſcations being more numerous, made the 
re appear almoſt as variegated as marbled paper; but with this 
I antage, that the appearance was almoſt perpetually changing; the 
0 low parts being not only coloured, but lucid ; and affording thoſe 
0 t looked on them a delightful ſpectacle, as long as we thought fit 
„ aaze on it. | CO j 
in 3. Having ſtrongly ſuſpected, that a due agitation of a diſpoſed 
ih Meter, was one of the chief agents in the production of light; I 


W led to try, whether a more intenſe heat, which wou'd commu- 
Nie a briſk and various motion to a multitude of the corpuſcles 
he luciferous matter, diſperſed thro* the liquor, wou'd not do 
i t a fainter agitation was unable to perform. I thought alſo, it 


} 


ki Arv'd to be try'd, whether a conſiderable variation of phenomena 
t d not follow, upon changing the figure and capacity of the glaſs, 
bu ll immediate commerce between the cavity of the veſſel, and the 
0 ard air, were carefully prevented. , 

r gn order to both theſe trials, I took ſome ſpoons-full of aqueous 
pa or, impregnated with ſome of the more ſoluble portion of the 
va ferous matter; which liquor, when ſettled, was tranſparent, as 
me, Wining but an inconſiderable quantity of that muddy ſubſtance. 
her; a chis clear liquor, which being, as it ought to be for my purpoſe, 
f in intly impregnated, that it would not with ſhaking, or a mild heat, 


d th ſto d any light, was put into a round bolt-glaſs, whoſe ſpherical 
ays1, was capable of holding three or four times as much; and whoſe 
was proportionable in wideneſs to it, and above a foot in length. 


an ing carefully ſtopped this veſſel with a cork, and ſealing wax, 
ed 5 in the night-time ſet ſo, that, by the means of ſand, it might 
n tl heated without breaking; and when the ball was made too hot 
| ket de well endured in my naked hand, I preſently removed the veſſel 


a dark place; and having ſhaken the liquor, perceived a light 
break out in the ball, which — diffus*d it ſelf thro* the 
a 


le cavity, and as ſuddenly diſappeared. Some time after, eſpe- 
ly y upon ſhaking the glaſs, the light would break out again, and 
6.4 after vaniſh ; and theſe flaſhings of light continued for a while 
es, U ppear now and then ; but were unequal as to their extent, vivid- 
y all | a and duration: and when the liquor grew cold, they entirely 
: e 


. II. B b 24. But 
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24. But whilſt it was yet conſiderably hot, I thought fit to ty, 
whether, upon breaking the liquor by a ſtrong concuſſion, ſome ly; 
ſubſtance would not be made to paſs out of the ſpherical, into th 
cylindrical part; and ſo vary the phenomena. And to this purpoſ, 
having violently ſhaken the liquor at ſeveral times, with pauſes, | 

rceived ſome conſiderable portions of the lucid matter to aſcey 
into the pipe; and particularly once I had the pleaſure to  , 
portion of ſhining ſubſtance, about the bigneſs of a ſmall almon, 
mount directly upwards like a flame, but not very ſwiftly, from ih 
round part of the glaſs all along the pipe, till it reached the uppe 
part of it. And at other times ſuch flames aſcended into the pip, 
but not ſo high; whence many wou'd have confidently inferr'd a po 
tive levity in flame; which yet I forbear to conclude, becauſe I ona 
at Jeaſt, obſerved, one of theſe portions of ſhining matter, to deſc! 
from the higher to the lower part of the ſtem ; retaining its lucidre 
all the time. ; 

Perhaps, by the way, the phenomena appearing in this glaſs, ny 
Illuſtrate, or facilitate, the explanation of what happens in the pr 
duction and motions of ſome of thoſe meteors, that are called fer 
ſuch as the ignis lambens, falling ſtars, frequent lightnings without thus 
der, and that wandering flame called ignis fatuus; ſuch bodies being g 
nerated when there happens to be a convention of particles ſo aſſociate, 
that they mutually agitate each other, or are fitted to be agitated, þ 
a pervading ethereal ſubſtance, and put into a motion, like that wii 
in the portions of our ſhining matter, was able to produce light. 

25. Having, by a concuſſion fit for the purpoſe, ſpread, as it wt, 
at. once, the liquor all over the infide of the globe, and part of t- 
ſtem; *twas pleaſant to behold, how the lucid matter, dividing ! 
ſelf variouſly in its paſſage downwards, adorned the whole cavity" 
the glaſs, with a company of ſmall, lucid bodies, that both ſhone, wr 


twinkled, like ſo many little ſtars : and the pleaſantneſs of the ſp q 


tacle was increafed, by their having manifeſt motions, as well as tr 
light. The flowneſs of their defcent in lines, many of them vt! 


oblique, made this pleaſant ſight laſt the longer. And this experi- 


we repeated more than once. 


ftro 
— degree of heat; I obſerved, that on one fide of the row! 


part of the glaſs, and above the body of the liquor, there was gen q 


rated, as it were, a great ſpark of lucid matter, about the big 
of a pin's head; whence there was quickly a flame, or light, difiul 


thro the capacity of the globe, where it ſoon after vaniſhed. F 
which phenomenon, and ſome others of affinity to it, perhaps it n] Y 


be argued, that this was a true flame, that from a very ſmall be 


ginning was increaſed by propagation, and kind led the diſpoſed ® 
halation, it found diſpergd throughout the cavity of the olals ; q 


I 


afte. 
ernal 


H. 


26. Having at another time, in a like bolt-glaſs, carefully gin! 
ſhake to the included liquor, when 'twas in a due, but ! 1 
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WE. the motion of all light is not neceſſarily inſtantaneous ; ſince the Nar. Hisr. 
J ogreſs of it was diſcernible, even in ſo ſmall a ſpace as our glaſs . 

1 riz'd. 

4% +4 To try how long I cou'd preferve our liquor in a capacity to 
ibit ſuch phenomena, without giving it new air, from time to time, 
only by keeping in the ſpirituous parts; I cauſed the ſtem to be 
metically ſeal'd ; preſuming, that notwithſtanding this, I cou'd, 
a certain cautious way of holding the veſſel, ſafely bring the inclu- 
Wi liquor to an heat ſufficiently intenſe to afford us the phenomena of 
Nit; and, in effect, the laſt recited phenomenon, and ſome others, 
Nie made in the hermetically ſealed veſſel; and the contained liquor 
long continued fit for that purpoſe. 


h 

. SCF. 1k 

l | HE ſhining matter, contained in our beſt vials, being, at length, $a/! guan- 

„ partly waſted in experiments, and partly given away; I thought 7 of the 
try, whether, by the help of heat, and other motion, our want 2 oy 

4 Hut not be ſupplied, till more could be prepared. form . 

„ . In purſuit of this deſign, I took an old vial, that had long lain / larger. 

„ Jas uſeleſs, becauſe the noctilucal matter had been poured out of it 
=o a ſmaller glaſs; and having held that fide of this vial, to which 
erceived ſome feculent matter ſtuck, near the fire, till it had con- 

py ed a conſiderable degree of warmth, I removed it into a dark 

ai ee; and found it to ſhine vividly, whilſt it retained a competent 


ree of heat; and when it cooled too much, the light ceaſed with 
1 MT agitation, that, as a cauſe or a condition, accompanied it. But 
_ fterwards, the vial were again held to the fire as before, the ſhining 
1 . would be excited, and the ſplendor continue a pretty while. 
„ after ſome days or weeks, this diſpoſition to be made luminous by 
rrnal heat, was utterly loſt, 

. Having alſo taken notice of a little feculency, that ſtuck to the 
Mae of a glaſs, which had contained ſome of our noctilucal mat- 


"a: 1 imagined, that though it would not ſhine in the dark by the 
7 act of the air, to which it had been too long accuſtomed ; yer 


once that diſpirited ſuperficies, that had lain expoſed to the 


2 ü was removed; the more internal part of the matter might not be 
6 ute of a ſhining power. I. therefore, carefully * off the 
* r ſurface, and rubbing a little of the reſt with my finger upon 


hand, I found it to ſhine. And though the matter, being once 
left expoſed to the air, loſt, in its ſuperficial parts, the faculty 
WW hining in the dark; yet thoſe parts being taken off, and the re- 
ning matter rubb'd, it appear'd not deſtitute of a luminous 

Bb2 - qua- 
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Nar. H1sT- quality; fo that it ſeemed, tho? the air did, after a while, mortife, , 
i vere, and ſpoil the ſuperficial parts that were expoſed to its immei. 


ate contact; yet this vitiated ſurface ſerved for a kind of cover, or fe, 
to the matter that lay beneath it, and kept it from evaporating, , 
ſpending thoſe ſpirituous or ſubtile parts, on account whereof it waz 
pable of becoming luminous. 


3. And as I had obſerved, on other occaſions, that liquors aboum 


ing in tenacious parts, tho? the liquors did not appear opake or, 
culent, would leave ſticking to the inſides of the containing gli, 
ſomewhat, that, tho' generally not perceived by the eye, was by ſon 
other ways diſcoverable ; I ſuſpected even in a vial that had former 
contained ſome of our ſhining ſubſtance, tho? it ſeemed to have hy 
well emptied, and to have no groſs feculency adhering to it, thz 
might adhere ſomewhat which might be made viſible by heat, or m 
tion; I, therefore, took this glaſs, and having crackt it into fry 
ments, that it might be put into the neck of a vial of a conveniz 
ſhape and ſize, well ſtopt the veſſel, and removed it into a dark pl: 
we there ſhook it, and had the pleaſure to ſee, not 2 that lig 
was readily produced by the motion excited in the juſtling of i 
parts one againſt another, but that by reaſon of the various poſit 
of the fragments of glaſs, the light ſeemed to be vibrated every un 
with a very delightful vigour. This production of a kind of |} 
Zing light was often repeated with theſe broken pieces of glaſs; 
if the vial were heated, the effect ſeemed more ſudden and conſider 


ble: and even by only warming the vial, without ſhaking it, a lg: 


would be produced. 


4. Afterwards, having beaten ſome of the glaſs into ſuch ſmall jim i 
as were capable of paſſing through the neck of a glaſs-egg with ai 


bottom, that it might ſtand upright ; we hermetically ſealed up tt 
neck, to try whether, by hindering the included matter from exhali: 


= 
_— 
= Ki 
Y 
2 "i 


or tranſpiring, we could keep the beaten glaſs always fit to exhibic!» 


phenomenon : but we found not the event anſwer ; for after no be 
time, we could no more produce any light in our ſealed veſſel ; tho': yaa 
unlucky accident in one of our laſt trials, keeps me from being fu: 


ſatisfied that the thing deſigned is impracticable. 


5. Some liquid matter was hermetically ſealed up in a bolt-glals, ! 1 * 
try whether, by this means, we could, for any long time, preſerve 
ſhining faculty of that liquor, wherein it was already exceeding fin 
and not to be excited but by a conſiderable degree of heat, and 1 * 
hement agitation of the veſſel. This ſealed glaſs having been left? 
the corner of a window, for a competent time, we at length approu® i 
ed the veſſel, by degrees, to the fire; ſhaking it from time to i 
till the included liquor had acquired a conſiderable degree of h i 
then removing it to a dark place, and ſhaking the veſſel ſomenit 4 
ſtrongly, we perceived that the diſpoſition the liquor had to 5% 


was very much impaired, but not quite aboliſhed. For there wobl 


4 
! 
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1 time to time, upon the rude agitation it was put into, appear lit- Nat! His r. 
. portions of matter that looked prettily, and ſhone very vividly, o 
t ſparks of fire : and ſome of theſe appeared in the ſpherical part of 
0 glaſs, and ſome in the neck. Some of them alſo, ſeemed as it 
fl fixed to their firſt ſtation, and others moved up and down, and 

of them continued to ſhine for a pretty while before they diſap- 
„ed: and when they vaniſhed, few of them did ſo by. degrees; but 
: a luminous ſpeck, when it had laſted out its time, loſt its whole 
Er at once. | 1 
„ . some new liquid phoſphorus being poured into a large vial, that O5/ervarions 
11 eq contain ten or twelve times the quantity; fo that the ſhining D 
ter, having much air included with it, might thereby be aſſiſted to 28 P 
i erſify, at leaſt; ſome of the phenomena afforded: by former nocti- 
M 's: I accordingly obſerv'd in the firſt place, that the ſhining 
Ins filled the whole cavity of the large glaſs, that was unpoſſeſſed 
i= the liquor and reſidence; and that this lighter flame continued 
„ h longer at once, than any we have hitherto mentioned; for it 
„ ined vivid for ſeveral days and nights together, without ever un- 
ping the vialzto give it freſh air. And I obſerved it to do ſo: for 
I 


ra week, before my occaſions hindered me from regarding it 
"mm, longer. | 4 ** 


„% 1 ſometimes took notice, that ſome exhalations or vapours, that 
„ geared conſiderably luminous, ſeemed. to roll to and fro, like little 
ln: as or aggregates of ſmoak in the eavity of the veſſel; tho” it 
ed difficult to determine what ſhould give and maintain ſuch a mo- 

in them. o 260 19851 LA Tat il i own | 
It . The largeneſs of the glaſs being conſiderable, it happened that, 
ak etimes, when I went into the darkened place where I kept it; fo 
n h luminous matter would yield a ſurprizing ſight. 3 but tho? its 


Int were far greater, yet its intenſeneſs did not much exceed that 
ie light afforded by noctiluca's of the firſt fort, as we may call 
lo: "aſe formerly mentioned. Only: this I often took notice of, that, in 
0': e ſhook the matter gently, the light would appear much more 

aud, and, as 1t were, flaſh, on and about the ſurface of the liquor 
eit was contiguous to the air, more than it did elſewhere. And 


„ ſplendor was ſuch, that if it had been laſting, I thought it would 
ren e made our phoſphorus uſeful for conſiderable purpoſes. 
far. . When after having, for many days, kept this glaſs ſtopt, ſo that, 
an tt, it would no longer ſhine of it ſelf; we ſuppoſed it to be re- 
ef: 1 ed to the condition of a phoſphorus of the firſt ſort ; and accord- 
road y found, that, upon the removal of the ſtopple, and ingreſs of 
time air, the cavity would, in a moment, be filled with fumes that 
ben d white in an enlightned place, but luminous in a dark one; and 
enn bably by reaſon of the quantity of the air contain'd in ſo capacious 
ſhin. as) the light uſually continued much longer than in noctiluca's of 
vob firſt ſort. 


10. Being 
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Nax. Hier. To, Being deſirous to try, whether this more vigorous matter, 
WN were kept ſo exactly ſtopped, that none of the luminous vapours 

exhale, would not laſt very long; I put near two ſpoons-full oft 
liquor, with ſome of the ſediment, into a bolt-glaſs (with a flat y 
tom) capable of containing near twice the quantity: this glaſs b 
hermetically ſealed, the included liquor continu'd to ſhine win 
any external help, either of air or heat, for about ſix days and nigh, . 
but then it ceaſed, nor would be made luminous again by mod: 
ſhaking. . | 

11. After having poured out fome more of the liquor and ſedin 
that had been kept in our great vial, into a ſmaller 3 the remaiz © 
matter, having now a greater proportion of air included with it, z 
very apt to be put into a luminous agitation 3 and would emit exh; 
tions, that not only fill'd the cavity of the glaſs, but manifeſtly my 
to and fro in it, after an odd manner. And being one night wil 
to give a lady, and ſome other company, the diverſion of a new ji 3 
nomenon 3 after having opened thevial, and then ſtopt it again, I ſy 
it, and turned it ſo, that, much the greateſt part of the liquor ha! 
been before poured out, the reſidence was ſpread over the infide of i 
glafs, to which its particles ſtuck, becauſe there wanted. liquor eum "nl 
to waſh them down: by this means, thoſe little portions of the f | 
ment being not covered, as uſual, with water, but expoſed to the: all 
mediate contact of the air, ſhone much more vividly than the lunn 
exhalations 3 and the light being tremulous and twinkling, as vi 
briſk, they ſeemed to reſemble ſo many little ſtars in a clear dark i 
and continued this ſparkling longer than one would have expects," 
the delight of the ſpectators; for whoſe ſake the experiment was: i 
ral times repeated, and with fucceſs. -- 


= * 
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The proper- 12. Having, at another time, bur by a like method, obtain! 
tes % 2 ew ſelf-ſhining ſubſtance of a conſiſtent form; I proceed to give ſon: 
icy noctiluca, | . : 
or ſolid ſelf. count of what I obſerved about it. ee 
ſhining ſub. (1.) And firſt, tho? this uſually came over in diſtillation, in their 
fance, of many little grains, or fragments, differing, for rhe moſt part, in 8B 

one another, both in bigneſs (ſome being of the ſize of grains oe 
and others of peaſe, or large cherry-ſtones) and ſhapes, which 8 
commonly. were irregular ; yet when the diſtillation! was carri 
proſperouſly, we obtain'd the deſired matter in greater lumps ; wv 5 
times as large as ſmall beans, and at others, three or four times as |! i 
but not proportionably thick. —_— 
(2.) Theſe lumps, whether ſmall or — were colourleſs; 
uſually when held againſt the light, tranſparent; ſo that many b 
placed beyond them at a convenient diſtance, might be plainly * 
through them. And ſome of the larger appeared ſo like ſuch f 
ments of ice, as being thin, are often very clear, and almoſt quite 


tute of manifeſt bubbles; that becauſe of this great reſemblance, 7 | 
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liſtinction fake, I thought it not amiſs to call our conſiſtent ſelf- 

ing ſubſtance, the icy, or glacial noctiluca, or phoſphorus. 

.) But when I fay, chat our noctiluea js tranſparent and colourleſs, 

an it only with regard to what uſually appeared. For whether it 

any real difference in the texture, or conſtitution, of the body 

f, or the effect of ſome caſual Junctures of circumſtances 3 but 
times, eſpecially by candle-light, ſome leſſer fragments appeared 

diaphanous, nor always either colourleſs, or of the fame colour ; 

fometimes reddiſh, ſometimes of a faint, but pleaſing blue ; and 

times too, of a colour to which 1 cannot eaſily aſſign a name. 

.) Our icy noctiluca, or phoſphorus, is manifeſtly heavier 25 ſpecie 


common water; in which being put, it readily finks to the bot- 
and quietly lies there. 


J This ice-like body, tho? confiſtent, is not hard 3 bein 


leſs 


far 

Wil an common ice; yet *tis not ſo ſoft, but thar tis brief. ; and 
w ft more eafily be broken in pieces by the preſſure of one's fingers, 
In 


receive a ſhape from thence; however, it may, with care, be 
| d upon a ſolid body, almoſt like unmelted tallow. 
ft Tse confiftene phoſphorus is fuſible enough. For though in the 
Vill not be brought to melt, without ſome difficulty and waſte $ 
ent the help of hot liquors, and even of water it ſelf, it may, with 
—_ dexterity, be diſſolved 3 which is an obſervation of good uſe ; 
e, by means of fuſion, ſeveral fragments, if the matter be pure 
| _ bh, may be brought to run into one lump; and in that condition 
cc be the berrer preſerved, and become fit to be applied to ſome 
lerable uſes, which cannot ſo well be made of leſs, th 
$ fragments; 
=) This glacial noctiluca is, as to ſenſe, cold but of a texture 
in! WW iſpoſcs it to be ealily agitated ; and by agitation it becomes hor. 
ben this ſolid noctiluca is held in the free air, though perhaps 
riictes be wet, it affords a very vivid light, uſually ſurpaſſing 
and this light ſeems to Proceed from, 7 | 
F. 5 8 | :t0 


horus is taken out of its receptacle; and 
contact of the free air, it uſually emits a 


iſcernable by the light of the body it aſcends 
emiſſion uſually-laſts as long as the- Phoſpho- 


obſerve, and deſerves to be conſidered, that 

uenched in water. And were it not for 
b quickly waſted; but the water, feneing 
but a ſeeming and temporary extinction 


or as ſoon as *tis again taken out © the water, 
(though. 


Nar. Hrsr, 
A 
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Nar. Hisr. (though it have lain very long there) it falls to ſhine again, even wii; al 
its yet dropping wet. - . | i Al ai 
And I have ſometimes obſerved, that when I had fo large a ph 
of noctiluca, that I could conveniently hold one half of it under i 
ſurface of the water, and the other half above it, whilſt the immen 

part afforded no light, the extant part ſhone vividly. 

Obſervations 13. Conjecturing that the water wherein this noctiluca had becn i 
»þon theater kept covered, to defend it from the air, though it did not manife; 
rp ener diſſolve the maſs, might yet be impregnated, ar leaſt, with the ny 
. r. ** faline, and ſoluble parts of it; I thought fit to make a few trials 

on this liquor. | | 

And. firſt, I found that it had a ſtrong and piercing taſt, like 

of ſea- ſalt; but more pungent, as if brine were mixed with ſpirit, 
ſalt: and it-reliſhed allo fomewhat of vitriol. 

134. Being put into a ſmall concave veſſel of refin'd ſilver, uy 
lighted coals and aſhes ; it evaporated but very ſlowly, and vol 
not be brought to ſhoot into cryſtals, nor to afford a dry falt ; | 
coagulated into a ſubſtance, ſometimes like a gelly, and ſometime, ; 
to conliſtence, like the whites of eggs: which ſubſtance was eaſily n 
ed by heat. | 2 2030 20 

15, When this ſubſtance was kept a while on a hotter fire, it o 

boiled at firſt, but ſoon after began to make a crackling noiſe ; vl 

the exploſions were accompanied with flaſhes of fire and light ; wii 

if ſmall, were generally very blue, like the flames of ſulphur, but s 

vivid, and ſometimes alſo more blue; but the greater cracks, wit: i 

noiſe was conſiderable, gave a yellow colour, and a very ſtrong lit, 

And theſe phenomena did not only happen whilſt the matter was bil 

ing over the fire, but a pretty while after the veſſel was taken off, ar 

held in the air. 

16. If, before the coagulated matter was too far waſted by the hi 
it were ſuffered to cool a little, it appeared to have acquired a © 
ſiſtence like melted roſin, or rather, tiff bird- lime; for it would di 
out into threads of, perhaps, a foot, or more, in length; and ham up 
held one of theſe threads to the flame of a candle, it did not u 
fire, but melted into little globules, like capillary threads of gi 
And having made ſome of them ſtick to the wieck of a candle, toviti 
the bottom of the flame; they coloured the lower part of the (lr: Pearir 
quite round, with a very fine blue, which laſted much longer than ® ther 
would have expected. "oe" SSI, 18 40 | refor 

17. This glutinous ſubſtance had, by the action of the fire, nifeſt 
quir'd an odd kind of ſtrong ſmell, almoſt like that of garlic ; * 
being left all night in the air, attracted the moiſture of it excecd'i ol 
faſt 3 appearing diſſolved, in a great meaſure, into a liquor almol:: 
— ben en in l 0 nc? | 

18, Putting this ſubſtance again over the fire, as before, it app“ 
ed to be very fix d; for though there were not ſo much as a fer i 
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e, and gave notable flaſhes of light, which ſeemed to proceed 
condens'd and agitated fumes, ſuppreſſed by the hardned ſurface 
he matter, and kindled in their eruption into the air; whither ſome 
of theſe fumes, that were not kindled, eſcaped, in the form of 
ke, whoſe ſmell was very ſtrong and rank, but of a peculiar Kind. 
1 what ſeemed ſtrange, though often two, and ſometimes more flaſh- 
peared at once, yet ſo ſmall a quantity of matter continued to af- 
chem for almoſt an hour together; and, probably, would have 
e ſo longer, if I could have watched it. | | 
9. Among other ways of diſcovering the nature of our icy phoſpho- 
I thought fit to try, whether it would diſſolve in ſome liquors of 
rent kinds, from whence we might gueſs at its texture. 


Wrhough the liquor was thereby impregnated z as when Crocus metallo- 
or glaſs of antimony, being infuſed in wine or water, the men- 
) .4 8 0 4 * . = þ 

cam is impregnated with emetic particles; tho? the bulk, ſhape, and 
or of the crocus, or the glaſs, are not thereby viſibly diminiſhed or 


i. We afterwards put a grain or two of our lucid matter, into a 


1 ſpirit of ſal-armoniac ; but this ſeemed not to make any conflict 
it, nor manifeſtly to work upon it; though, to give the liquor 
15 do make a ſolution, we left them together for ſeveral days. But 
on as we had poured off the ſpirit, it appeared that it had not 
5 ny contrariety, deſtroyed the power of the noctiluca, which began 
iy to ſhine as formerly; and yet might be immediately ſuppreſſed 
* n, by ſuffering the liquor to cover it as before; but when we had, 
5 eeping the vial, for ſome time, in a moderate heat, impregnated 
ME liquor with it; this liquor, being then dropt into water, had a 
he effect with that hereafter to be mentioned in the experiment with 
" regnated ſpirit of wine. * | 3 
"' $21. Seeing a volatile and urinous ſalt would not work ſenſibly up- 
1 our phoſphorus, we thought fit to try, what corroſive liquors would 
and accordingly, put a grain or two of our ſplendent matter in- 
" | very imall vial, wherein was a little oil of vitriol ; that menſtruum 
_ bearing, in many caſes, more corroſive than other vulgar acids; but 
4 ther did this menſtruum diſſolve our icy noctiluca, in the cold; and 

| refore putting it in ſome heat, we found, that though it did not 
6. niteſtly diſſolve the ſhining matter, yet the warmed oil made it 
* It, and appear, at leaſt for the time, a fluid body; in which it 


Need remarkable, that this ſo fugitive a ſubſtance, ſhould be ponde- 
enough to lie at the bottom of oil of vitriol ; one of the heavieſt 
cds we know, except quick-ſilyer. A 
22. Afterwards we put a ſmall fragment of our icy phoſphorus, 


Agua fortis, and though we kept it in that menſtruum for two 
Vor. III. Ce or 
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of it, yet it continued boiling for a great while, and afforded a Nax. Hisr. 
rude of ſhining exploſions, ſome whereof made a conſiderabl & ? 


Is awhat li. 


quors the icy 
roctiluca is, ar 
; 1 is not diſſolv- 
e found then, that common water would not, in the cold, diſſolve a4. 


ls » % „ a . 
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Nar. His r. or three days, and ſet the — vial, for many hours, in a wy 
WS place; yet we found the matter ſo little altered, as to its viſible , 
pearance, that we doubted, whether the liquor had diſſolved any {, 
fible quantity of it. 

23. I put a little of our noctiluca into ſome oil of turpentine ; whiz 
not diſſolving it in the cold, the ſmall vial that contained it, wash 
all night upon warm aſhes. But though the next day none of the phy; 
phorus appeared any longer in the glaſs, yet we could not perceive, ) 
rwo or three different trials, that the oil was much altered by it; y 
particularly I obſerved, that though the glaſs was unſtopt, and ks 
ſo for a while, yet the ingreſs of the air did not produce any ſenſi} 
light: nor did we perceive the upper part of the glaſs to be full; 
white fumes, as is uſual in ſeveral other liquors impregnated with q 
noctiluca, when they are unſtopt. 

24. It has rendred the experiments made with the aerial noctilu 
much leſs acceptable, than otherwiſe they would have been, to d 
delicate fort of ſpectators, that the light produced was accony; 
nied with a very unpleaſant ſmell, that iſſued out of the vial wha 
ever it was unſtopped, to let in the air. But by the help of a 
icy noctiluca, I found a way to prevent this ungrateful concomitur 
of our artificial light. For having, in a very ſmall vial, put about 

grain of noctiluca matter, and covered it with as much pure eſſenty 
oil of cinnamon, as wou'd ſwim leſs than a finger*s breadth above i: 
we carefully ſtopt our little vial, and having warily held the bot 
of it againſt a Gre, till the phoſphorus began to melt, I fſufferd i 
to cool; and then unſtopping it in a dark place, had the pleaſur u 
ſee a vaniſhing indeed, but a vivid light. So that, by this means! ü 
could afterwards ſhew the production of light to the niceſt pers 
adding to the pleaſure of a delightful phenomena, that of a fragr 
ſmell. But becauſe oil of cloves is more eafie to be had good, th! 
the oil of cinnamon, and is alſo much cheaper, I tried the a. 3437 


more fully with that. 

25. We put ſome of our luminous ice, into a little pure oi!!! Tha 
cloves; but found, after a conſiderable time, that, at leaſt, a git r 
Part of the matter was undiſſolved; yet the liquor was richly 
pregnated with it; as we found by a pretty phenomenon that ' 
-affotded us. For the little vial it was kept in, being opened n 
dark place, there immediately enſued a kind of flaſh of light,“ 
more vivid, its ſmall bulk conſidered, than any liquor had yielt: 
us before. But the brightneſs of this appearance was, it ſeems, ® ( 
great to be laſting; for the flame-like ſubſtance uſually expired in? 
than a minute; and ſometimes, perhaps, in half that time. And i WM 
were two other circumſtances particular enough in this phenomeno 
one, that ſometimes, eſpecially if a candle were in the room, ® 
ſhining fluid would appear of a pleaſant, and ſomewhat ſurprill 
'bldih colour: the otker, that the light would ceaſe, whilſt K ö 
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ined in the upper part of the glaſs, many whitiſh fumes, ſuch Nar. Hisr. 
1 ry e in the aerial noctiluca, to be the W WW 


al cauſes or concomitants of light; as if in our preſent caſe the ſhi- 
Ws ſubſtance prey*d on, or reſided in only the finer and more delicate 


ales of the whitiſh exhalations. 


6. Inſtead of the oil of cloves, we ſubſtituted ſome chymical oil 
WM mace, into which we put a competent quantity of the glacial phoſ- 
rus but though we warmed the bottom of the vial as much as 
WF judged neceſſary, yet, upon unſtopping of it, there appeared no 
of light, though the trial was made more than once or twice, and 
etimes with favourable circumſtances : which event was the leſs ex- 
ed, becauſe the oil made uſe of, was preſented to me as very pure, 
the ſame traveller who gave me that of cloves before mentioned; 
W becauſe alſo the warmed phoſphorus was ſo well conditioned, that 
oon as ever the oil was removed, it ſhone with an extraordinary 
aur. 
„. We made alſo a trial or two with diſtilled and fragrant oil of 
Needs, to ſee, if, that being an eſſential oil, and looked upon as a 
4 of aromatic one, it would better diſſolve the noctiluca, or be im- 
avated by its luciferous parts; but we found, that it neither diſſolv- 
ee matter, nor, upon unſtopping the containing vial, afforded any 
at, or ſo much as whitiſh fumes 3; which ſeemed ſomewhat ſtrange, 
oſe the oil was very ſubtile, and by its aptneſs to coagulate of it 
== ſhewed that it was genuine; and not, as common chymical oils 
frequently are, ſophiſticated. 
. Having no more oils fit for my turn, I next tried, whether 1 
gdiſſolve our ſhining matter in ardent ſpirits, which are thought 
near allied to diſtill'd oils ; and having, accordingly, put ſome of 
ou cy phoſphorus into ſpirit of wine, thoug the menſtruum in quantity, 
bundreds of times exceeded the body *twas to work upon, yet after 
al days, wherein it ſtood in a window, expoſed to the ſun-beams, 
e hotteſt part of the ſummer ; it appeared undiffolv*d at the bottom 
) "the liquor, and ſcarce ſenſibly diminiſhed. 
. We weighed in a tender balance, one grain of our glacial phoſ- Light fud- 
us, wiped = þ and broken into four or five pieces, for the eaſier deny produced 
Wl ution thereof. And to theſe, in a cryſtalline vial, we put a con- ice wa- 
ent quantity of highly rectified vinows Ste and ſtopping the vial f ; 9 * mw 
2, we ſuffered it to remain for many hours, ſometimes in the cold, 1 
ſometimes in the ſun; but perceived not that near a total diſſolu- 
was made of the noctilucal matter; even one of the leſſer fragments 
aring, as well as the others, undiſſolved in the bottom of it. How- 
„ fince a body conſiſting of ſuch ſubtile parts, may communicate 
Wy of them to a contiguous liquor, without any dimunition of its 
„ obſervable by the eye; I thought fit to try what effects this bo- 
ad upon the vinous ſpirit. 


4 


1 


C C 2 30. And 


-Nar.Hisr. 30. And firſt, I obſerved, that it did not manifeſtly diſcolour tet | 
V quor, but left it tranſparent and limpid, as before; only there appey. 


Artificial Phoſphore. 


tome very ſmall earthy corpuſcles, like duſt, at the bottom of the liq 
when being a little ſhaken, it was attentively view'd. 
+21. We did not obſerve that, upon unſtopping the vial, and tle, 
ſtored commerce between the inward and outward air, there app. 
any flame or luminous exhalations, as is uſual upon opening vials, bo 
contain the liquid aerial noct:Juca. . 
32. But having, in a dark night, dropt a little of this impregny, 
ſpirit into a ſmall China cup, with common water in it; tho? the ſj 


neither in the vial, nor in its paſſage through the air, diicloſ > Mail. 
degree of light, yet as ſoon as ever the drops came to touch thi; erei 
quor, they would be as it were kindled by the cold water, and al; i puſ 
little flaſhes of light, more vivid than the noctiluca it ſelf; givy i 
ſplendor that render'd not only the brims of the cup, but may en? 
the neighbouring objects manifeſtly viſible. Theſe coruſcations hal: Mane 
property of other lightning, to vanich almoſt as ſoon as they appean i 

nor would the water, that produced them, by being agitated, ſhz WM we 
but others might immediately be produced, by letting freſh drop: WMWiohi 
into the ſame water; upon whoſe ſurface they ſeemed to diffuſe the es 
ſelves 3 and they would ſometimes leave thereon, for a little wii, Pele 
faintly luminous film or membrane. ch 


I alſo thought fit to try, whether our phenomenon would not beß Fas ( 
duced with hot water as well as with cold; and accordingly foundi: er t. 
the impregnated ſpirit of wine produced rather a greater than a lehr 
in hot water than it had done in cold. 

33. At another time, having, in a very good balance, weights 


one grain of our noctiluca, (firſt wiped dry) we put to it, at ſz. di 
times, that it might the better diſſolve, above two thouſand grani ne { 


ſpirit of wine, that would burn all away; and yet, which may i ala 
{irange, this ſmall quantity of noctilucal matter did ſo impregiat:: 
the liquor put upon it, that tho? nothing of. luminous appeared us 8 
menſtruum, nor in any exhalations riſing. from it, if the vial wer! wa wi 
ſtopped, or the liquor poured out of it into the air; yet as ſoon a5" ee co: 
*twas dropt into common water, there would be produced. a. vivid 
pearance of light, ſuch as we lately mentioned. 


It ſeemed not very improbable, that theſe ſudden. and van rio: 
' flaſhes might, in great part, proceed from the quick diſengag1® rt of 
and extruſion of the noctilucal particles, made by the water; vii Ware 
diluting the vinous ſpirit, diſabled them from retaining the Juci 
corpuſcles: as if into one ounce of high rectified ſpirit of wine, red t 
put half a dram, or a dram of camphire, the liquor will diſſobe? em t] 
without being thereby manifeſtly altered as to colour or tranſpat the. 
but if you drop this ſolution into common water, the virous E er fil 


will immediately diffuſe it ſelf into the liquor, and let go the“ de. 
puſcles of the camphire, which float like x white powder upon 


* 


= produced; but when it was dropt into ſpirit of ſal- armoniac, 


ich ſeems to conſiſt of the volatile ſalt diſſolved in the phlegm or 
tous liquor, the noctilucal corpuſcles were by this wateriſh part freed 
m the vinous ſpirit, almoſt as much as they would have been by 
mon water, and did, accordingly, ſhine with much briſkneſs. 

34. And after having brought one grain of our ſhining matter to 


ne, which did, at leaſt, two thouſand times exceed the weight of the 


erein it was already diffuſed and ſcattered into ſo many thoufand 
puſcles, as ſufficed to impregate all the liquor, would yet commu- 
ate to a large quantity of water-particles enow to make it ſhine, 
en agitated. Wherefore,. when we had weighed out, in a very exact 
SW ance, one dram of our impregnated ſpirit, we mixed it with, and 
ob ic in as much fair water as we thought fit, (but not all at once) 
I we had to our dram of ſpirit of wine, put above fifty times its 
icht of water; and this ſpirit it ſelf weighing, at leaſt, two thouſand 
ess as much as the noctilucal matter, wherewith *twas impregnated, 
ollows, that the ſingle grain of icy noctiluca was able to diffuſe, it 
IM through, and impregnate full a hundred thouſand grains of liquor, 
as (when duly ordered) to make it luminous. For having preſent! 

er the laſt water was put into the glaſs, ſtopt the veſſel cloſe wit 

ork, and ſhaken it a little in a dark place, the whole vial. appear- 
to be full of light; which tho' it were not more than ordinarily 
enſe, yet by reaſon of the bulk of the liquor, made a-glorious ſhew, 
Wd diſcovered many of the neighbouring objects. And after we had 
ne ſhaking the vial, not only the upper. part, which was fill'd with 
balations and vapours, ſhone like thoſe. other, liquid pRoſphori Jar: 


A Bi mentioned; but, what was not obſerved in them; t e Water it 
, ad a luminouſaeſs, tho“ of an inferior degree, of its whole e | 
mat 


1 
21 
£ ; 


* 5 when the glaſs was ſhaken, all the liquor appeared to ſhine, 
could plainly ſee through the ſides of 


I . . 
its bottom. 


After this, I proſecuted the experiment further, increaſing the pro- 
wards briſkly ſhaken into. a convenient quantity. of water, rendred 


om the irradiation of the Juminous corpuſcles or exhalations,, ſhinin 


ear fill'd with liquor, that there vas but little room left for vapours ; 
nd becauſe; alſo, the vapours that play'd in that ſpace,, ſhone-but;yery 
intly; and when the glaſs was at reſt much leſs than a minute, the 


the veſſel, the conical figure 
drtion of the water to freſh impregnated. ſpirit; and found, that one 
ert of the noctiluca, being firſt diſſolved in ſpirit: of wine, and af. 


$ much liquor luminous, as, upon calculation, amounted to four hun- 
red thouſand times its weight. And this did: not ſeem to proceed 


d the empty ſpace at the top of the glaſs; . becauſe; the vial. was ſo 


light. 
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j fice of the water. And, accordingly,. our impregnated ſpirit of wine Nar. Hisr. 
s dropt into ſome other well deflegmed ſpirit of wine, we ſaw no 


range 


pregnate between four and five. ounces, of highly rectified ſpirit of — 4 of 
e lacial nocti 
ctilucal ſubſtance; I preſum'd that this very parcel of ſpirit of wine, 3 8 
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Nar. Hisr. light would reach but a little way downwards in the water, and 
VV was there ſo dim, as to be ſcarce diſcernable. But in our experiney 
not only the agitated liquor appeared luminous throughout, but 4," 3 
light was briſk. | \ 

But leſt ſome ſhould think, that if this experiment had been {1 
further proſecuted, the luminouſneſs would have ſtill extended; 
greater quantities of water; I ſhall add, that when I increaſed t; 
proportion of this liquor to the noctilucal matter, to be diſper; 
through it, by putting in near three or four ounces of water, my 
than I gueſſed would be convenient; the luminous matter ſeemed to 
as it were, drowned or loſt in ſo much liquor; for tho* we gay; 
much more agitation than had, in the former experiments, produz 
light; yet no luminouſneſs at all appeared in the freſh ſpirit: » 
ſhaking it into ſuch a quantity of water, as I thought it might { 
to impregnate, I found that the luminous maſs of liquor, thereby jp 
duced, amounted to more than five hundred thouſand times the weg 
of the noctilucal matter diſperſed through it; which is a viſible a 
panſion very much greater than, I think, has been hitherto obſer: 
in any corporeal ſubſtance diſſolved in a viſible liquor; ſince it ft 
times exceeds that I made with cochineal, and which has been tab. 
notice of as a prodigious thing; one part of the cochineal, having 
that experiment produced a diſcernible colour in an hundred twenty. i 
thoufand parts of water. | 

| But 1 here only deliver the manifeſt impregnation of the water; 
ſelf, which is a groſs and tangible liquor, by the diſperſed particle“ 
the noctilucal matter; and have made no eſtimate of the incompariz ul 
greater expanſion of the light, that from the matter included in u 
vial, illuminated the ambient air, to a conſiderable diſtance from it; i 
tho* by reaſon the darkened room was not large, I was diſabled 1» mat 
make an eſtimate how far the enlightened ſphere of air might hn our 
Extended. | | | Had no 
HBeſides, this experiment was not favourably made; ſince we pr . d 
poſely weighed out ſomewhat leſs of the lucid matter, and now ai! {aw 


=Y 
then more of the water, than the preciſe quantities our calculat f a. 


12 4 not 
d laſtly, upon ſearch I found, that the grain of icy phoſphor ted. 
Arſt put into the ſpirit of wine, we made uſe of all this while, W es ot 
not, tho? after ſo long a time, totally diſſolved ; a ſmall fragment, men 
mounting to about an eighth part, if not more, remaining at the h ty 
tom of the vial ; upon which having poured ſome freſh ſpirit of wi, hin t 
and kept it a while in a little heat, to further the diffolution ; ti! WM nd 
liquor grew very luminous, when dropt into common water: whe Ring 
it ſeemed probable, that if the whole grain of icy phoſphorus had ben ll; 
diſſolved at firſt in the ſpirit of wine, it would have impregnatt =_ vb 


above ſix hundred thouſand times its weight of water, ſufficiently" i 
make it ſhine, -- 


L 
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come now to another way, by which I thought the great᷑ ſubtilty Nax. Hysz.. 


. x 4 ö 1 N 
= 

"YN 0 A 
1 


9 * 


1 darts in our noctilucal matter might appear with good advantage. 
* 5. We carefully weighed out a mall lump of the ſhining matter, 
hunting to three grains; and having purpoſely broke it into ſeveral 
fragments, perhaps ſix or ſeven, we laid them upon a flat-bottom'd = 
L , that was broader at the top than the bottom, and ſhallow too, 
> the matter might be more fully expoſed to the free air. This 
i: ve placed in a fouth window, laying it very ſhelving, that the 
„ or to be produced, by reſolution in the moiſt air, might preſently 
8 down, and not hinder the free evaporation of the remaining mat- 
©: The veſſel being thus placed, at about ten of the clock at night, 
ne fragments of the noctiluca ſhone briſkly, and ſo continued, till 
of them were reſolved into other ſubſtances ; the biggeſt of them 
in inuing ſhining, while the others were reduced to ſuch a ſmallneſs, 
' mey would ſcarce have been ſeen, had not their own light made 
0 WW vifible. But the principal thing in this experiment is, that fo 
0 ea quantity of noctilucal matter, continued to eypit viſible fumes, 
i Þ any more than an hundred and fifty hours; and This with circum- 
foe i Fees that made the thing more ſtrange. | 
a rr firſt, the ſmoke was not only viſible, but manifeſt ; and that as 
'g' in the night, as in the day. 
j-in &condly, the ſeveral parcels of matter did each emit theſe fumes all 
ce, as if it were from ſo many little chimneys. 
ter! hirdly, this ſmoke was ſo large, and withal ſo tenacious, that it 
leq a caſily retain the form of ſmoke, at a conſiderable diſtance from . 
ri vodies that emitted it; ſo that as I walked in the room, a careleſs 
1 * towards the glaſs would often diſcover it; and ſometimes it would 
N It; 1 ifeſtly appear at a diſtance, that I eſtimated to be near a foot from 
ed 1 Vatter which afforded it. 


r I ourthly, the motion of the ſmoke was ſwift, conſidering that it 
no channel to aſſiſt it: and it was not always, nor for the, maſt 
: pu ng directly upwards, but ſometimes horizontal, ſometimes down- 
„n es, ſometimes towards the right hand, and ſometimes towards the 
latin 2keſt.; as if the motion of the fumes had been determined by the ſitu- 

en of thoſe parts of the noctilucal fragment, by which they were 
hom ted, and as *rwere diſcharged. And indeed, I 1 


em thought, I many 

„ * es obſerved a kind of palpitation, or eſtuation, in the little ſhining 
nt, + ments; which I gathered from the apparent great inequality in the 

c b. ry of the ſmoke emitted at ſeveral times; all of them, perhaps, 

WI, hin the compaſs of a minute or two. 

; ti ind laftly, even in the latter part of the experiment, after the 


hene 
d ben Y 
enatt f 
ntly 0" 


ing matter had been ſo long expoſed to the air, it emitted a ſtrong 


II; which ſeemed to be cauſed by odorous exhalations, diſtinẽt from 
viſible fumes. 


| cont? pettus 
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Nax. Hr. 36. Now as I had fer the glaſs, and kept it in a ſhelving potty, t 
l thereby preſerved the ſaline part of the ſhining matter, a liquor wii, na 

I thought fit to examine. | | = 

In order to this, I put all the remaining clear liquor, or Caput , . 
tuum, into a ſmall.concave veſſel of well refined ſilver. And our hm WS 3: 
being, in this veſſel, ſet upon ſome ſmall coals and aſhes, did not evayy eo 
rate near ſo eaſily, as one would have thought; but turned icy, obt 
unctuous ſubſtance, of a dark reddiſh colour; wherefore, we plu; a 
the veſſel upon quick coals, that by their brisk heat they might my, A 
the liquor boil, and free it from ſaperfluous moiſture. By this men Mlt- 
after a while, it was reduced to a ſubſtance, that afforded us a H 
Phenomenon. For the boiling liquor crackled like a handful of? ed 
'falt caſt into the fire; and whilſt theſe cracklings continued, v W ! 
they did much longer than one would have expected, they imita 


little volleys of ſhot, not only in the great number of the ſounds tz . 
made, but in the little flaſhes that accompanied them; which, W . i 
the fire was ſomeyrhat increaſed, were ſo many, and followed one arm Kin- 
ſo faſt, that they appeared to make up a continued flame, plcaſin; a 


behold. 3 PUR 

37. had, afterwards, a mind to make ſome eſtimate, how fart 
breaking of the ſhining matter into fragments, and the condition 
the veſſel, contributed to the quick conſumption of it. To this jp: 
poſe, we took a lump of three grains, ney weighed out, 4 
put it into a ſmall glaſs funnel, whoſe upper end was wide and cz # 
cious with regard to the lower part, which was exceeding lt, i th 
that the noctiluca might have air both above and often below; jt 3 
the matter not ſlide down, till it were ſo waſted, as to be leſ ti 
a ſmall pin's head. A veſſel of this ſhape I choſe to make ut“ in 
that I might catch the liquor, that would be afforded by the « 
quation of our icy phoſphorus ; for which purpoſe the ſlender p 
of this funnel was put into the orifice of a ſmall cylindrical m] 
and there kept in a quiet place; which was a ſouth window; fr 8 
whence every night, after I was in bed, I cauſed it to be brought = ar 
my chamber, to ſee if it continued to ſhine. By which trials, 1 for Th 

that it remained luminous, and was not yet ſo waſted, as to fall q" 
through the funnel into the vial, at ſomewhat beyond the end of” 
fifteenth day; ſo that it continued to ſhine for three hundred 
— ſixty hours. | | 8 = 
hat has been hitherto related, may juſtly make a man ret 
with ſome wonder, upon the ſtrange minuteneſs and multitude 
parts, that are crowded together in our noctilucal matter; if“ 
conſider what a multitude of luminous beams of viſible ſmoke, * 
of odorable effluvia, ſo ſmall a quantity of it as three grains, % 
inceſſantly afford for two or three hundred hours; leaving, aft} 
this, behind it above three times it weight, (for ſo we folle 
to be) of a liquor, which it ſelf was not a cadaverous one; 
| 2 N. 
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it looked like, common water; but was, very probably, im- Nar. Hrsr. 
1 ** with many ſaline parts, and not a few capable of ſhining CW 


* took a little of the conſiſtent noctiluca, and having broke it, 237 ;nfgam- 


f as its brittleneſs would permit, ſpread it here and there upon a madiliry of the 

i e of folded paper; I lighted that paper at the flame of a candle, — 10 

; obſerved, that when the flame reached any little fragment of the . 

b ing matter, it would take fire, and burn away in a flaſhing and 

k ſputtering manner, accompanied with noiſe ; almoſt like grains 

„ lc-petre; when thrown upon a live coal. ; 

„ . I obſerved alſo, that if I put pieces of paper, on which I had 

„ aa ſome of theſe grains of noctilucal matter, upon ſome embers 

1 red with aſhes ; before the paper itſelf took fire, the ſhining mat- 

nu 3 ould communicate its flame to the contiguous paper. 

„. We put a fragment of our ſhining matter, not amounting to a 

„ WT, into half a ſpoonful, or leſs, of highly rectified ſpirit of wine, 

* kindled that liquor with the flame of a candle, the ſpirit burned 

„ las is uſual, in a flame partly yellow, but chiefly blue: and 
ah the heat of the ſilver - ſpoon, wherein the trial was made, quick- 

Mc ltcd the noctilucal matter, and gave it a globular form; yetit 

„% oed at the bottom, without manifeſtly mixing with the vinous 

„ 0. conſiderably altering the colour of its flame. But when the 

„ of wine was all conſumed, without leaving the leaſt phlegm be- 

= 4 it, the laſt drops coming, when they were actually kindled, to 

+ the ſhining matter, they preſently ſet it on fire; but its flame 

i k 5 at different from that of the vinous ſpirit : for, beſides ſome- 

„ odd in its figure, its colour was not at all blue, or bluiſh, but 

% intenſe yellow; and burned fo fiercely, and with fo vivid a 


1 WE, that it was ſurprizing to behold : it alſo continued to burn for 
„ cty while, con ſidering the ſmall quantity of the combuſtible mat- 
% And whilſt it burned, it emitted plenty of ſmoke, that ſeemed 
. Tag darted up to a conſiderable height. The matter did not burn all 

at once, but left a kind of Caput mortuum, which lay in the 


of a little cake, partly of a deep yellow, and partly of a fine 
* n * This matter being” very bulky, in proportion * was con- 
7 kd, I proceeded to burn it after another manner, till there re- 
14 ed only ſome very few light feces, that ſeemed to be of the ſame 
e with thoſe in the following experiment. | 
fe . We took a ſmall tragment, not amounting to a grain, of the 
** lucal matter; and putting it into a ſilver- ſpoon, we caſt upon it 
ity ſun- beams collected by a ſmall burning glaſs ; whereby it was 
„ zntly ſet on fire, and afforded, together with a great deal of ſmoke, 
a ie exceeding yellow, and fo very fierce and bright, that it was 
fer! picuous, though, the window being purpoſely ſet open, the beams 
* e ſun, then in the meridian, were ſuffered to beat full upon it: 
* sk wind alſo blew upon it without extinguiſhing it. At the bot- 


. III. 


tom 
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Nat: Hier. tom of the ſpoon, the expiring flame left a round and broad ( | 
V moriuum, confiſting of ſeveral circles, like thofe of a. fardonys, , ns 
| largeſt whereof was white, another yellow; and the third red; alh 
three colours being pleafant and vivid. Some part of this Capy; . 
| mum, being freely touched by the air, appeared combuſtible ; ang; 
| reſt being left in the ſpoon, that the air might work upon it, did, 
| the moſt part, ſoon reſolve it felf per deliguium into a liquor, almot, 
ſharp as ſpiric of ſalt; the reſt remaining a light black feculency; 
which, becauſe there was ſo very little, we could make no trial.) 
{o much matter could not be left unfired, unleſs ſomething hinds. 
its accenfion ; for when we warily turned over the little cake with; 
point of a knife; the under part, —_ I preſume, hot, preſe! 
took fire upon the contact of the air, and flamed away, till the n 
ter was almoſt totally confamed. bY | 
42. We put two grains of our dried noctilucal matter into ag 
mortar, whoſe coldneſs and thickneſs were able to keep it from hx: 
ut into any ſenſible heat, by the operation that was to be perfom 
in it; and conſequently, from communicating any heat of its n 
to the noctilucal matter. This we pretty briskly rubbed in them 
tar, with a glaſs peſtle ; but though it was thereby brought to f. 
much more vividly than before, yet it did not take fire; which [r 
apt to impute to the great coldneſs of the glaſs ; but at length it u 
fire, and began to burn away in an actual flame, with much fn: : 

this, however, did not laft ſo long as might have been expemt, ll 

probably, becauſe the veſſel continued ſenſibly cold; and perhaji 

becauſe of the narrowneſs, and depth of. it, which ſomewhat hiv! 

the free acceſs of the air; for ſome matter, that was taken out t 

peftle, ſeemed to burn better than that which remained in the monz 
and this being extinguiſhed, was once more kindled by triturati' 

but ſoon expiring again, could not by the fame means be re-kindi: 

only it ſhone briskly. 3 
Experiments 43. If our phoſphorus be for any time preſſed hard between? 
avout burning fingers, or againſt a board, or ſome ſuch hard, and not very « 


. Ay nee > — * 
” 


ther bodies . 6 1 l Tr * n 
= body, it wilt often eel actually and very ſenſibly hot; and '« i 
— times the degree of heat will be ſo vehement, as to ſcorch the iv ll 


as my venturous aſſiſtant found ſeveral times to his pain; his fü 
being almoſt covered with bliſters, . raiſed on them by handling“ 
ſhining matter: he alſo complained to me, that, though he had i | 
often burned on other occaſions, yet he found blifters excited 
the phoſphorus, more painful than others; and he is not the“ 
perſon, who has complained of finding the burns made with“ 
matter, to be more tedious and difficult of cure than ordinary & 
But, as our noctiluca was not always made of the ſame nmry 
nor with care equally ſucceſsful '; ſo I obſerved its diſpoſition Y 
burn, and the degrees of heat, to which it would be broug''Y 
motion, to be different; upon which account, I did not find, 
/ 3 
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þ * 8 elves. a B24 - « : . | 
. And accordingly, after having in vain tried to fire paper, by 
os and rubbing ſome of our phoſphorus upon it with the blade 


; brite; I took a piece of fine paper, and having dry'd, and 
„ Md it at che fire, I put a little of our noctiluca in a fold of it; 
. KM rubbing the paper between my hands, though there was thereby 
aoced a conſiderable heat, yet it did not reach to what I defired ; 


ontinuing a little while to rub the paper, it on a ſudden took 
sand blazed out, ſo that it would have burned my hand, had 
c deen guarded by a thin glove, which was thereby ſcorched, and 
Wart ſhrivel'd up. After the ſame manner, to make the experiment 
| ore certain, I fired another piece of paper. . 
. To try, whether vur phoſphorus, which appeared not inferior 
at of Mr. &raf7's, would (as his ſometimes did) fire gun- powder; 
ook a little of our ſhining matter, and mg wiped it dry, we 
it upon ſome dry gun-powder, and with a knife preſſed it, and in 
ſort rubbed it upon the black grains; but found, that though a 
& were produced, and ſometimes ſuch as would make iome of the 
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[r of powder have a bluiſh flame, yet the mixture would not go 
„ o that the aſſiſtant, to whom I left the care of repeating the experi- 
i . preſuming it would not ſucceed, ſcrupled not to hold his head 


„„ it, chat he might the better ſee what change was made in the 
ore; but then, upon a ſudden, the powder took fire, and the 
e {booting up, burnt his hair. | 

=. The ſame perſon, not long after, bringing me ſome newly di- 


ame over with it, he unluckily broke the glaſs in his pocket; 
1}; eeupon the heat of his body, increaſed by the motion which a 
walk had put it into, fo excited the matter, fallen out of 
= > vial, that it burned two or three great holes in his 

And having put together about half a grain of our dry noctilucal 


eh er, and ſix times its weight of common flowers of ſulphur, they 
e lodged in the fold of a piece of White paper, which was laid 
"ot a board; and when I had a little bruis'd and rubb'd this with 
fy haft of a knife, it ſhone through the intercepted paper very 
ted dly, but did no more. Wherefore, ſuſpecting that the want of 


was the reaſon why it did not burn, I opened the paper, and 


C4 
* ca, chat as ſoon as the air had acceſs, it took fire, and furiouſl. 
„ << the paper; and, if 1 had not been wary, would have burned 
, oo. At another time, in making the ſame experiment, the ingre- 
ion rs being well rubb'd together in folded paper, though before the 
opt! er was diſplayed and expoſed to the air, they did not kindle ; yet 


d 2 at 


= . 7 2 =: 
grains of our noctiluca, covered with ſome of the ſhining water; 


pn contact with the air, the mixture took fire, and flaſhed away 


203 
portions of it, would produce thoſe higher effects of heat, Nur. Hisr. 
others did; beſides, theſe higher effects gradually difter'd among W WW 


| 


| examined, and then made therewith ſome of the tryals, by which I uſually 


metically fea few days; after which the light manifeſtly decayed, and ſoon after | 


204 . Artificial Phoſphori. 
Nar. H1sT. at once, with a great blaze, like fired gun-powder ; only the flange, ll 
red more luminous. | | = 

48. The higheſt effect of the heat of our icy noctiluca, was caſuy, 
produced by my aſſiſtant ; who being deſirous to try, whether i 
that was newly prepared, were good, began to draw letters with It, 
on a piece of plank, that had been long uſcd in the laboratory, ay, 
of a ſtove ; and, chancing to preſs the matter hard upon this bon 
that the conſtant heat of the place had brought to an unuſual degry, 
dryneſs, he found, to his ſurprize, that he had not only ſhining, , 
burning letters; the lucid matter having actually ſet on fire thoſe p: 
of the wood, againſt which he had ſtrongly preſſed it. | 

Whether the 49. To examine, particularly, what family, or ſort of ſalts, the; 
lid notiluca line part of our noctilucal matter either belong*d, or had moſt rely 
" = _ to, I ſuffered a little of it to reſolve per deliquium into a clear liqy 

mine what ſpecies a ſalt belongs to. And gueſſing this liquor by 
taſt, and the manner wherein it was made, to be ſomewhat, tho; 
altogether, of the nature of ſpirit - of ſea-ſalt; I dropt a little 
upon a convenient proportion of ſyrup of violets, and found thi 
turned it not green, but of a fine carnation colour, I found allo, t 
a very little of our liquor, preſently deſtroy'd the blue colour, andy 
the other of a tincture of Lignum nepbriticum. 

50. I, likewiſe, put ſome of this liquor of the noctiluca, upon fil 
of copper; which, being thoroughly drench'd, and ſome of then 
ver'd with it, I expoſed them in a hollow glaſs for two or thretdy 
to the air: and by this means had, without the help of heat, ib i 
lution of ſome of the filings, the colour of which ſeemed to parti! 3 

green and blue. . = 

51. To make the ſaline nature of this liquor the more manifet, 
put ſome of it upon powder of red coral, which it preſently comm. 
with noiſe and froth ; and putting another parcel of the ſame ian 
upon ſome dry falt of tartar, there immediately enſued a fierce c 
flict between them, whereby ſome noiſe and much froth was pro 
ced ; fo that I thought it needleſs to waſte any more of the nod 
cal matter, to make it farther apparent, that our liquor was not, 
moſt chymiſts would have expected, of an urinous nature, but | 
long'd to the family of acid falts ; and ſeemed: to be near of kn 
that branch of them, to which the ſpirituous part of common ore i 
falt belongs. 1 

Phnomena of 52+ J put ſome of our dry phoſphorus into a clear vial, ab" 
zhis phoſphorus hold about an ounce of water; and having very carefully cloſed 5 J 
in glaſſes her- glaſs, I laid it aſide, and obſerved it to continue to ſhine for jo: 
wy diſappeared ; tho? I thought it poſſible, that it did not expire ſo Y 
as it ceaſed to be viſible ; becauſe the whitiſh fumes, emitted by 
matter, whilſt it continued to ſhine, had covered the inſide * f 
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5, with a kind of whitiſh ſoot, that, at length, darkening it, might Nar. Hisr. 

hinder a faint. light from pervading the veſſel, and reaching the 

But it ſeems, that the air included with the phoſphorus, either 

ſome vital ſubſtance (if I may ſo call it) prey'd upon thereby, or 

was by the fumes of the phoſphorus, to name no other poſſible 

g, tamed, and rendred at length unfit to continue the particular 

ce of our noctiluca. | ; 

3. Yet to purſue the deſign of making a light more laſting than 

nary, by keeping the matter from the external air; I took ſome of 

noctilucal matter, that came over with the aqueous, from which 

as not ſo eaſily ſeparable, but that I thought it beſt to leave them 

ther, (in regard that it ſhone ſo well, that it might paſs for an 

lent portion of the aerial noCtiluca ; ) and this we ſealed up in a 

- egg (whoſe bottom had been made flat) and ſetting it in a place, 

ere it would be frequently in my eye, I obſerved it from time to 

. eſpecially at night, and found it continue to ſhine for a week, or 

eer; and this with ſo little decay of light, that I was ſurprized, 

n, coming in the night-time to look upon it, I found it to ſhine 

ore; eſpecially ſince I could not reſtore any manifeſt light to it, 

er by agitation, or by moderately warming the ſealed glaſs, that 

ained it. 

. After many obſervations made of the degrees of light, that our 

= noctiluca afforded, as *twere of its own accord, without external 

I thought fit to try, whether, by the application of a moderate 

of the fire, the light might not be much invigorated, and perhaps 

4 phoſphorus it ſelf be brought actually to kindle, even in a cloſe 

eit el. We took, therefore, ſome grains of our conſiſtent phoſpho- 

and put them into a round glaſs-egg, ſomewhat larger than an 

oary hen-egg, fitted with a ſtem of a proportionable bigneſs, and 

Wu: two thirds of a foot long. This being hermetically ſealed up, 

qr round part of it was warily, and, by degrees, warmed at the fire; 

e ai then we inſtantly — it into a dark place, where the inclu- 

7%. ech matter, not only ſhone much more vividly than before it was heat- 

but ſome portions of it were brought to an actual flame; as ap- 

ed both by the radiant ſplendor of the burning matter, and by 
He condition of the ſmoke it emitted; and yet more manifeſtly, by 

WE intenſe heat which the flaming part of the matter, communicated 

that part of the glaſs whereto it adhered 3 for there, the veſſel 

$ not to be ſo much as touched without inconvenience : and when 

flame expired, which it did after-no long time, the portion of 
matter, lately kindled, no more ſhone or burnt as before; but 

reduced to the condition of the reſt of the noctilucal matter, to- 

her with which it, for a while, retained a conſiderable degree of 

ht, upon account of the heat it had been expos'd to, over and above 

t luminouſneſs which ordinarily belonged to it. 


* 


This 
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in water. 


within the compaſs of a month or two, between twenty and thiry 
times; the ſame matter being ſtill kept in the ſame veſſel: tho', by h 
ing melted, and in great part ſublimed by its frequent approaches u] 


one, or, perhaps, than two portions of the matter would ſeem to bim 
flame, and for no inconſiderable time, in a glaſs hermetically ſeal, 
and not large neither. But after we had made many trials, in tt 


me ſome ſuſpicion, that it was not then actually ſealed ; tho if 


uſed the glaſs ten or twelve times, or, perhaps, oftner, to make th 


cially if the Juminouſneſs could be a little heightened, it might be re 
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This experiment appeared ſo ſtrange, and was ſo delightful, t., WM 
to gratify the curious, and purſue my own deſign, *twas repeat | 


the fire, it was divided into ſeveral parcels, But that made the exp | iſ 
riment ſo much the more pleaſant, in regard that ſometimes more t! 


at once. This was looked upon as a very new and ſcarce credij 
thing, that a perſon ſhould be able to bring a body to burn with an af 


above mentioned glaſs, there happened a phenomenon, which gm 


did not appear, but that it had been very well ſealed at firſt, ay 
might continue ſo during ſeveral tryals : for after this ſuſpicion, y 


recited experiment; and after all thoſe, we could perceive no crack a 
flaw in the ball or ſtem of the glaſs; and found it difficult to get! 
the point of a ſmall pin into a little hole, which we either found 


or, by endeavouring to find, made at the apex. However, by ti} 1 


things formerly related, it appeared, that our noctilucal matter voll 
burn with leſs went, by great odds, than other fewel known to us; an 
that a ſmall quantity may be made to burn and ſhine longer than on 
would expect. And we were encouraged by what we ſaw, to hope, 
that if a more conſiderable quantity of matter were put into a comei. 
ently ſhaped glaſs, and aſſiſted with other friendly circumſtances, eſpe 


dred uſeful in ſhips, and magazines of powder. 

I muſt not omit, that ſometimes there appeared a little liquor in ti 
glaſs, and that the reſt of the matter, by the repeated operations of ti 
fire, was turned to a red colour, which it yet retains. 

55. I put two grains of our icy noctiluca into a ſmall glaſs-egg, an 
pour'd a pretty quantity of water on it: we heated the liquor well, jt 
without making it boil, and thereby melted the little fragments d 
ſolid matter, and made them flow into one liquid maſs, that kept! 
ſelf at the bottom, diſtin& from the water. Thisdone, we preſently! 
moved the glaſs into a dark place, and pouring out the water, we 0 
ſerv'd, that as ſoon as the air came to touch the noctilucal matter, 


ſeemed to be kindled into an actual flame, that afforded a very wi rhich 
light; which ſhews, that a kind of fire may be kept under water, as loyÞFauſe o 
as one pleaſes, without ſenſibly burning; and yet in a moment, upon * 52. 
bare removal of the water, manifeſt it ſelf in the form of actual fir n whi 
That our ſhining ſubſtance was of this nature appeared evident, be jenon, 


cauſe the water, being poured out ſomewhat too haſtily, carried aloe my 


with it, which I did not intend it ſhould, the whole maſs of the * plendic 
ul 
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deal matter; and this, by its fall into the ſilver cup, employed to re- Nar. Hisr. 

ive the liquor, was divided into two or three parts, which coming 

\ a fuller contact with the air, blazed out much more than when they 

ere in the glaſs, and afforded us a delightful ſpectacle; for the 

me burned upon the water with much light and fierceneſs, and a 

range deal of ſmoke 3 between whiles ſputtering with a noiſe, like 

Mat of falt-petre made to burn upon a live coal, Theſe flames conti- 

oed upon the water for a pretty while; and after their extinction, . 

Woking into the filver cup, we found ſeveral flakes of a reddiſh mat- 

r, that lay at the bottom of the water; and the ſide of the ſilver 

p, that was next to the liquor, looked almoſt as if fine brick-duft 

ad been ſtrewed upon it. 

56. We took two or three grains of our matter, and put it into Js gl 

vial, of an almoſt ſpherical figure, capable of holding about twelve 4 p«/ ticular 

Wunces of water: this vial was made of fine glaſs, of a very pleaſant — 
Polour, participating of thoſe called orange and aurora; but the lucid 

Waatter being ſhut up in it, and carried into a dark room, did not 

Wppear through the glaſs to be conſiderably altered in colour. And 

ecauſe I imputed this partly to the ſmalneſs of the fragment of the 

Moſphorus, with regard to the capacity of the veſſel, through which 

vwould give no more than a faint light; I cauſed the glaſs to be con- 

SWdcrably heated, and then brought it into a dark room; where, as 

on as twas come, the included matter ſeemed to be actually flaming, 

gd the trajected rays appeared of an unuſual and glorious colour; the 

ght being ſo conſiderable, that it made ſeveral bodies diſtinctly viſi- 

e, at a conſiderable diſtance from the glaſs: and we judged that by 

e help of it a book of a good print might have been eaſily read. 

Put this light, which was the greateſt we had, till then, produced with 

ur phoſphorus, did not laſt long in its vigour ; gradually decaying, 

l, in a ſhort time, it came to little more than the uſual ſplendor of 

he noctilucal matter. | 

57. The little vial, wherein the noctilucal matter and ſome oil of Id of mate. 
mace were included, having been ſet aſide as uſeleſs, I afterwards chanc- 

d to caſt my eye on it; and to try, whether the unſucceſsful experi- 

nent I had made before, was not of the contingent kind; there being 

dark corner in the room, I carried the vial thither ; and although it 

ere yet broad day, I was ſomewhat ſurprized, upon unſtopping it, to 

ind the included matter immediatel afford a vigorous light 3 which 

dut me afterwards upon repeating $ experiment at different times, 

which I did with the like ſucceſs, without being able to determine the 

Hauſe of this odd phenomenon. | 

58. We kept in a ſmall receiver, a parcel of conſiſtent noctiluca, Anu, fire 
n which my aſſiſtant told me, he had met with a ſtrange pheno- and fame pro- 

enon, that feemed to appear by chance. This receiver I took in- _— _ 

o my cuſtody, and pouring out the common water, with which the“. 

plendid matter was kept covered, to hinder it from ſteaming away, 
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Nar, Hisr. we obſerved no other change, than that, upon the removal of the w. J 


WWW 


night, that the receiver having been kept in the laboratory, whic 
being a very warm place, *twas but fit, in order to make the trial 


The way of 
preparing the 
aerial noctilu- 


£0. 


foregoing obſervations were commonly made upon that ſubſtanc, 


yet I firſt thought, and upon my firſt trial found, that *tis poſlib: 


throwing away the reſt as uſeleſs and abominable. 4. I think fit 
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ter, and the contact of the air, the noctiluca would immediately ſhine | ff 
and continue to do ſo, till we thought fit to extinguiſh 1t, by POuring 1 
water on it again. 

This being done in the morning, I conſidered on the folloying 


fair one, to bring the ſhining matter to as great a warmth, b! 
had in the laboratory, where it exhibited the phenomenon I I Pp" © 
deſirous to ſee. Having, then, cauſed the receiver, with the wats 
in it, to be held in a hot place, till the liquor had attained a i i 
degree of warmth, we poured out the water; and within a mim, 
or two after, had the pleaſure to ſee, that the conſiſtent matter, no. WY 
withſtanding the wetneſs that, in probability, the water had left v 
it, did, upon contact with the air, take fire of it ſelf, not withon ne V 
noiſe, and burn with a manifeſt and actual flame. But before we cout WF. 
pour in water to quench the fire, the violence of the flame had bro 
the receiver, which was thick; and thrown off a piece above half a 
broad as the palm of one's hand; by which unlucky accident 
were hindred from endeavouring to try, whether we could, by repeat 
ed experiments, diſcover the cauſe of the appearing contingency of ti 
odd phenomenon. 

At length we come to give the method of preparing our nod 
uca. 

But, 1. I will not poſitively affirm, that the matter I employed 
is the very ſame that was made uſe of by the ingenious C. 
chymiſts in their noctiluca; for ſome inquiſitive men have toll 
me, that the Germans mix two or more diſtillable materials; where 
I employed but one ſubſtance capable of diſtillation. 2. Tho! tix 


which, I gueſs, to be, at leaſt, the chief employed by the Germans; 


to make a noctiluca of a dry and pulverable ſubſtance, which, tv 
ought I can gueſs, was never employed by Mr. Kraf7, or thoſe from 
whom he had his ſecret. And beſides this ſecond ſort of ph: 
phorus, we made a third, which was obtained from a material, thi 
never had been either a part, or an excrement of a human body: 
nor was mixed with any thing that had been ſo. 3. To name tir 
matter, tho* ever ſo explicitly, wou'd not, in my opinion, hatt 
ſufficed to inform thoſe who wou'd work upon it; for chymils 
themſelves would, in all probability, work, as hitherto, on oti 
occaſions, they have done, upon the volatile and faline, which tht) 
preſume to be the only ſpirituous and noble parts of the concrete 


to give notice, that having employed the material of our noctiluc 
with 
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vithout previous fermentation or putrefaction, tho' it was proceeded 
4 with after the ſame manner, with that whereby we obtained our 
3 ſhining ſubſtance 3 and tho? it afforded a ſubſtance, for colour and 


onſiſtence not unlike our luciferous matter ; yet I could not find that 
WE. would ſhine at all. And, indeed, there are ſo many ciacumſtances 


Wt attempt, ſucceed in preparing this liquor, mult be a very ſkilful, 
ra very lucky operator. Laſtly, that it may appear, as well by 
Dee very different preparations, as by the different phenomena of the 
"© WP by/pborus bermeticus, and of the aerial noctiluca, that there is a great 
| Wiſparity between thoſe lucid bodies; I ſhall here add the way we 
1 mployed to make either the Phoſphorus Balduini, or ſome other like 
Mc. as it was practiſed in my furnaces. A diſſolution being made of 
ne white chalk in good ſpirit of nitre, or clean Agua fortrs, it is to 
e filtred thro? cap- paper; and the clear ſolution to be evaporated, 
Will there remains a dry ſubſtance 3 with this white calx you are to 
verlay the inſide of ſome veſſel, made of good earth, that will 
Indure the fire, and of a round figure, which is more convenient 
an that of ordinary crucibles; and to the matter contained in this 
We fc), you are to give, for about half an hour, or an hour, accord- 
g to the largeneſs of it, and other circumſtances, a due degree of 
ee, which *cis not eaſy to hit, and which ordinarily requires a con- 
Eniently ſhaped veſſel, whereby the flame or heat may be reverbe- 
ted, till you perceive the matter to have acquired a diſpoſition to 
Wain the light; and then the earthen veſſel, which uſually ought 
be ſomewhat ſhallow, and not to exceed many inches in diameter, 
to have a cover of fine glaſs or cryſtal, carefully cemented on it, 
WD preſerve it from its great enemy, the air. 
We took a large quantity of human urine, that had been for a 


We ſuperfluous moiſture alſo was evaporated, till the remaining ſub- 
nce became of the conſiſtence of a thick ſyrup, or a thin extract; 
d this being well incorporated with about thrice its weight of fine 
nite ſand, the mixture was put into a ſtrong retort ; whereto we 
ined a large receiver, in great part filled with water. Then, the 
o veſſels being carefully luted together, a naked fire was gradually 
Wininiſter'd for five or fix hours; that all, which was either phleg- 
atic, or otherwiſe volatile, might come over firſt. When this was 
Poe, the fire was increaſed ; and at length, for five or ſix hours, 
ade as ſtrong and intenſe, as the furnace, a good one, was ca- 
ble of giving. By this 'means there came over plenty of white 
Nes, almoſt like thoſe that appear in the diſtillation of oil of 
Wriol; and when theſe fumes were paſt, and the receiver grew 
„u, hey were after a while ſucceeded by another ſort, which ſoemed 

Vor. III. E e in 
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hat may make the experiment miſcarry, that he who mall, at the 


And the 
Pfosphokvs 
BAL puixt. 


The proce; 


mpetent time digeſted or putrefied. This we diſtilled with a /or preparing 
Woderate heat, till the ſpirituous -parts were drawn off; after which, 1 v0. 
1 ua. 


} 
| 
| 
| 
| 
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Experiments 
about explo- 
ons, 
With the ſpi- 
rits of nitre, 
and of wine, 
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Nr. Hur. in the receiver to give a faint, bluiſh light, almoſt like that of lin, pe: 


*- burning matches dipped in ſulphur. And laſt of all, the fire be 
very vehement, there paſſed over another ſubſtance, that was judge 


more ponderous than the former, becauſe much of it fell through h ar: 
water to the bottom of the receiver; whence being taken, it appeary Þ f; 
by ſeveral effects, and other phenomena, to be of a lucid nature“. F X gr 
I ſhall here, for the relation of the ſubject, add a few experimen; nd 
made to ſhew the nature of exploſions. |= TW 
Having put one ounce of ſpirit of nitre, fo ſtrong, that its fung ed 1 
made the upper part of the containing glaſs always reddiſh, into: Wt h. 
bolt-head, with a long neck, able to contain twelve or ſixta Went!) 
times as much; we cauſed an equal weight of highly rectified ſp the 
of wine to be taken; and a little of it being put to the ſpirit q 
nitre, it preſently made ſo ſtrong and quick an exploſion, that ſor: The o 
| | t 
briſ 
rong 


* Dr. Wall tells us, that Mr. Boyle find- 
ing, that urine yielded but a very ſmall 
quantity of 1 importuned him to 
look out for ſome other ſubject, that might 
afford it in greater plenty; upon which 
he cauſed, in the ſummer- time, a piece of 
dry matter to be dug up in the fields, where 
night men emptied their veſſels; and break- 
ing it in the dark, a great number of ſmall 
particles of phoſphorus appeared therein. 
This matter the Dr. immediately carried to 
Mr. Boyle, and Mr. Bilgar, the chymiſt, 
went preſently to work up by Mr. Boyle's 
direction; but could make very little or no 
phoſphorus from it, till another material _ 
added thereto in diſtillation : and then he 
made it in ſuch plenty, that ſelling large 

uantities at fix guineas, or fix Louis POrs, 
the ounce; he Pon became rich, and left 
England, Philoſ. Tranſ. Ne. 314. p. 69. 

'Tis very remarkable, what pains and 
coſt the judicious Mr. Homberg, beſtowed 
upon human excrement, in a; Þ to diſtil 
from it a fine, clear, limpid oil, without 
any ill ſcent ; by means whereof, he hoped 
to fix common mercury into pure filver. Af. 
ter many laborious proceſſes, he, at length, 
obtained ſuch an oil; but it failed in fixing 
the mercury. 'This, however, led him to 
diſcover an excellent phoſphorus, which 
yields its light without any friction, appli- 
cation of heat, or mixture with any other 
body ; and that as well by night, as by day. 
This phoſphorus is a powder made from e. 


qual parts of human dung, and roch-alum, | 


| 


mixed together, dry'd and prepared hy; 
particular proceſs, which the author deſcrls 
at large. The colour of it is black, brow, 
red, green, yellow, or white, according y 
the veſſel, and the degree of fire uſed in it 
preparation. It begins to flame as ſcans his v 
ever it is expoſed to the air, and fets en Mut u 
any cumbuſtible matter whereon tis hu 
and muſt, therefore, be kept in the (ae 


| glaſs wherein tis made; for to put it at own 


one veſſel into another, or feturn any g. Neat ai 
cel of it back into the ſame, wou'd ſet 1e 
on fire. See the French Memoirs, A. 1/1l, 
+ 49—59. and 307—316. | 
: The atk aber aged three ſorts 
phoſphorus ; one that would ſet combultts 
materials on fire, without appearing i f 
in flame; another, which gives fire ul 
flame like a burning coal; and a thit 
which would burn and flame like a lig 
taper ; and theſe only differ'd according 
the degree of fire, and the quantity of at 
employed in their reſpective prepatauꝶ 
The ſun's rays, or the moiſture of the 
gradually admitted into this powder, wa 
ſpoil it; and it muſt, therefore, be i 
in a dry, dark place. M. Lemery hi 
ſucceſſively ſubſtituted ſeveral materia 
the human dung, employed in this p# 
ration, found that almoit any animal, © 
vegetable material, would ſerve in its fa 
as the yolks of eggs, wheat flour, 8“ 
with different proportions of alum. 
Memoir. dz i Acad. A 1714+ P. 520. 


Artificial Phoſphori. —— 


r ic few out of the glaſs, and hit againſt the cieling of the room; Nax. Hisr. 
nd falling upon the face of him who held the glaſs, made him & WV 
Wink fire had fallen thereon ; but ordering him to proceed more 
arily, he put into the bolt-head only part of a ſpoonful of ſpirit 
f wine at a time; yet at many of theſe affuſions, there would be 
great noiſe, as of an ebullition produced, tho' no quantity of froth ; 
nd this was accompanied with ſo great a heat, that I could not hold 
Ihe glaſs in my hand; when immediately there would iſſue out a large 
Fed ſmoke, to which, when I caus'd a lighted candle to be held, tho? 
It half a foot diſtance from the top of the bolt-head, it would pre- 
Wently take fire, and burn at the top of the glaſs, like a flame at 
Ihe upper end of a candle; till I caus'd it to be blown out, that 
Freſh ſpirit of wine might be poured in; which being all mixed with 
Whe other liquor, the heat and conflict ceaſed. To ſhew that the 
Poiſe and ebullition produced in this mixture, is not unattended with 
S briſk, expanſive, or exploſive motion, we put an ounce of the 
rong ſpirit of nitre above-mentioned, into a moderately large bolt- 
Wecad, furniſhed with a proportionable ſtem, over the orifice, whereof 
Wc ſtrongly tied by the neck a thin bladder, out of which moſt part 
Df the air had been ſqueez'd, and into which we had conveyed a 
all vial, containing a little highly rectified ſpirit of wine. Then 


nf . N a 
— his vial, that before was cloſed with a cork, being unſtopp'd, with- 
fen ut untying or taking off the bladder; a ſmall quantity, by gueſs 


Wot a quarter of x Tpoonful, of the ſpirit of wine, was made to run 


Gn! own into the ſpirit of nitre; where it preſently produced a great 
* eat and commotion, and blew up the bladder as far as it would well 
1 


Wretch ; filling alſo the ſtem and cavity of the glaſs with very red 
mes; which preſently after forced their way into the open air, in 
E they long continued to aſcend in the form of an orange- coloured 
oke. ED LM 
L have more than once taken ſtrong oil of vitriol, and common oil 7th the oils 
$ turpentine, and warily mixed them in a certain proportion, by vii and 
baking them very well together; whereupon has enſued ſo furious an 9 
gitation of the minute parts of the mixture, and ſo vehement, or 
adden an expanſion, or exploſion, as did not only ſeem, ſtrange to 

e ſpectators, but would have proved dangerous too, if I had not 


the 1 3 5 N | 
1 val ken care before hand, that the trials ſhould be made in a place, 
*. here there was room enough; and that even the operator, who 
* ook the veſſel, ſhould ſtand, at a convenient diſtance from it. 


We put two ounces of powder'd ſal- armoniac into a large glaſs tube, irh rwo be. 
Frmetically ſealed at one end, and into the ſame, a lender Fb pipe, dies actually 
rniſhed with two ounces of oil of vitriol, which was ſo placed, © al arne. 


at 'pl | . HO 9 mac and oil 
at pleaſure we could make the liquor run out into the larger of witrial, 


be, which was clos'd exactly, fo that nothing might get in or our. 

Wy deſign was, that this inſtrument ſhould be fo warily inverted, 
at the operator might get out of the way, and the oil of vitriol 

EE | falling 
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produce an exploſion not dangerous to the by-ſtanders. 
abſence the operator, not ſtaying for particular directions, raſhly i, 
verted the inſtrument, without taking care to get away; whence j 
happened, that as ſoon as ever the contain*d liquor, being too plent. 
fully poured out, came to work on the ſal-armoniac, wherewith ; 
uſually produces cold, there enſued an expanſion or exploſion, fo ſurpii. 
zingly great, that with a vehement noiſe the glaſſes were broken ir. 
to a mulcitude of pieces, and much of the mixture thrown up, wit 
violence, againſt the operator, whereby his hat was ſtruck off, and hi 
face, eſpecially about his eyes, much hurt; whence, immediately, 9. 
mors, extremely painful, were produc*'d ; which might, alſo, hay 
been very dangerous, had I not directly cauſed the parts affe&y 
to be bath'd with a ſolution of Saccharum Saturni in tai 
which means, within an hour or two, the pain that had been ſo raging 
was taken away, and the fretting oil kept from ſo much as breaking © 
ſkin of the tumors that it had rais'd. At another me we made a lik 
a bladder ſo to the 
into which we had, betorchand, put the fal-armoniac, that by wah! 
moving the bladder, whence the air had been 
ſome of the ſal-· armoniac, we had lodged in its folds, to fall upon th 
liquor, with which it preſently made an exploſive mixture that quick 


tryal in a ſafer way, by tying 


ly blew up the bladder *. 


To appear ſurprizing, that two 
cold li — being put — ſhould im- 
— flame, or ſet fire to gun- powder; 
yet any acid ſpirit highly rectied, being 
mix'd with the eſſential oil of an aromatic 
plant, well freed from acid, and thereby 
render'd partly ſulphureous, will do this. 
But, as Mr. Homberg obſerves, the oils of | 
European plants will not ſerve for the experi- 
ment, but it requires thoſe of hotter climates, + 
vix. oil of cinnamon, cloves, mace, c. 
Nay, if even thrſe be adulterated with the 
other, or any way ſophiſticated, twill fruſt- 
rate the tryal; which may, therefore, prove 
a criterion, whereby to examine them. Me- 
moir de l' Acad. A. 1701. p. 1724. | 

Dr. S/are furniſhes us with many curious 
experiments relating to this ſubject. See P- 

_ dof. Collect. No. 3. p. 48. Philo. Tranſ. Mo. 

150. p. 291. Me. 213. p. 200. 

But let us hear Sir Iſaac Newton upon this 
ſubject. When oil of vitriol, (ſays he) 
is drawn off from its weight of nitre, and 
from both i xents, a compound ſpi- 
« rit of nitre is diſtill'd, and two parts of 


. 


| «© der, and burſt the exhauſted receive; * 


« this ſpirit are poured upon one — of oil 
of cloves, or caraway-ſeeds, or of any pon- 


Artificial Phoſphors. 


Nar. HIsr. falling ſlowly upon the ſal-armoniac, ſhou'd, without cauſing any neat, 


But In my 


; | mine! 


water; by 


top of a bolt-hea, 


preſſed, we cou'd mak 


6 derous oil of vegetable or animal {bt 
6 ces, or oil of turpentine, thickened vith 
* a little balſam of ſulphur, and the liqus 
„ grow ſo very hot in mixing, as preſent 
6 to ſend wt os does not th 
e very. great and ſudden heat argue, tu 
te the two liquors mix with violence, 2 
ce that their parts in mixing, run towards at 
<« another with an accelerated motion, at 
« claſh-with the greateſt force? And i! 
«© not for the ſame reaſon, that well redn 
<< ſpirit of wine, poured on the ſame cam 
« pound ſpirit, flaſhes; and that the Pu 
* fulminans, compoſed of fulphur, nim 
e and alt of tartar, goes off with a mot 
* ſudden and violent exploſion than gr 
ce. powder ; the acid ſpirits of the fulpw 
and nitre ruſhing towards one another, 

* towards the ſalt of tartar, with ſo geit! 
«© violence, as by the ſhock to tum it 
«« whole, at once, into vapour and flame! — 
« When a dram of the compound ſpirit 
5 nitre was poured upon half a dram of 
% of caraway ſeeds in wacuo, the nt 
« immediately made a flaſh like. guv-P# 


& glaſs fix inches wide and eight op 


an 
um 
quot 
ſent 
x th 
, th 


Artificial 


the groſs body of ſulphur powder'd, 
«nd with _ * ht of iron filings 
and a little water, made into paſte, acts 
upon the iron, and in five or fix hours 
grows too hot to be touched, and emits 
a lame. And by theſe experiments, com- | 
pared with the great quantity of ſulphur 
with which the earth abounds, and the 
warmth of che interior parts of the earth, 
and hot ſprings, and burning mountains, 
and with damps, mineral coruſcations, 
earth - quakes, hot ſuffocating exhalations, 
hurricanes, and ſpouts; we may learn. 
that ſulphureous ſteams abound in the 
bowels of the earth, and ferment with 


f minerals, and ſometinags take ſue with a 
adden garvſcation and exploſion ; and if 


pent up in fi neous caverns, burft 
the caverns with a great ſhaking of the 
earth, as in ſpringing of a mine. And 


chen the vapour generated by the explo- 


ſion, expiring thro” the pores of the earth, 
feels hot, and ſuffoegtes, and makes tem- 
peſts, and hurricanes, and ſometimes eau- 
es the land to ſlide, or the ſea to boil, 


Phoſphorz. 


and carries up the water thereof in drops, Nat. Hist. 
* which, by their weight, fall down again GENE RI 


in ſpouts. Alſo ſome ſulphureous teams, 
at all times when the earth is dry, al- 
«« cending into the air, ferment there with 
* nitrous acids, and ſometimes taking fire, 
* cauſe lightning, and thunder, and fiery 
* meteors. For the air abounds with acid 
vapours, fit to promote fermentations, 
as appears by the ruſting of iron and 
6 copper in it, the kindling of fre by blow- 
« ing, and the beating of the heart by 
« means of reſpiration. Now the above 
mentioned motions are ſo great and vio- 
% lent, as to ſhew, that in fermentations 
the particle of bagies, which almoſt reſt, 
are put into new motigns by a very po- 
«« tent principles, which acts upon them on- 
« ly when they approach one another, and 
«« cauſes them to meet and claſh with great 
& violence, and grow hot with the motion, 
« and daſh one another into pieces, and va- 
« nih into air, and vapour, ang flame. 
Newton, Optic. p. 353----355» 
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SALTNESS of the SE A. 


H E cauſe of the ſaltneſs of the ſea appears, by Arif; 

| writings, to have exerciſed the curioſity of naturaliſts beſn 
his time; fince which, his authority, has, for many agz 
ſway' d the generality into his opinion; till of AO mal 
took the boldneſs to queſtion the common doctrine : and that tin; Wl 
the controverſie has been kept on foot, and, for ought I know, nil 
be ſo, as long as *tis argued, on both ſides, but by dialectical arg: 
ments. I ſhall here, therefore, deliver ſome particulars about tte 


faltneſs of the ſea, obtained by my own tryals, where I was able n 
make them; and where I was not, from the beſt relations J coul! 
procure, 33 Pon | 
Jhe faltreſs Firſt then, Ariſtolle and his followers, derive the ſaltneſs of tha f 
of the Sea, from the aduſtion of the water by the ſun-beams ; but it has not, 


avbencs ? 


believe, been found, where no ſalt or ſaline body was diſſolved in, 
extracted by water, expoſed to the ſun, or other heat, that any fu 
faltneſs is produced. There are many lakes and ponds of freſh wat! 
to be met with, even in hot countries, where they lie expoſed 
the action of the ſun. And as for other heat, by diſtilling off con 
mon water in large glaſs bodies, till all the liquor came over, I fount 
at the bottom, not above a three thouſandth part of falt, among 
little white earthy ſabſtance. And tho' there had been a gte 
quantity of ſalt, which, perhaps, may be met with in ſome waters, | 

ould not have concluded it generated out of the water by the act 
of the fire; becauſe I have, by ſeveral tryals, found, that in mul) 


places, common water, before ever it is expoſed to the heat of 4 
| | | 1 
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ther fire, has in it a ſaltneſs, eaſily diſcoverable, of the nature Nar. Hisr. 
abe or ſea-ſalt. Ns 


But ſome champions for Ariſtotle's opinion alledge experience for it; Whether the 


| MWouching the teſtimony of Scaliger to prove, that the ſea taſts ſalter _ — 
1 1 - at the top than 
- c the top, than at the bottom; where the water is affirmed to be 9 


Feſh. | 
\ 7 is true indeed, having often obſerved ſea- ſalt diſſolved in water, 
Wſually to begin its concretion, upon the abſence of the ſuperfluous 
quor, I think it not impoſſible, that, ſometimes, in very hot cli- 
Hates, the ſea may taſt more ſalt at the ſurface, than at ſome diſtance | 
W-necath it. But conſidering with how great a proportion of the 
It common water is impregnated, before it ſuffers ſaline concretions 
begin; and how far ſhort of that proportion, the ſalt contained 
8 the ſea water is, being found about Holland, ſcarcely as one to 
Irty; it ſeems not likely, that Scaliger's obſervation was well made; 
d it muſt be very unlikely that it ſhould generally hold, if the 
Itneſs of the ſuperficial parts of the ſea, be compared with that-of 
Wc lower. 
Let I do not build my opinion wholly upon this argument, that ſalt 
Wing a heavier body than water, muſt neceſſarily communicate moſt 
tneſs to the lower parts. | # 
For though this be plauſible, yet water is a fluid, the reſtleſs agi- 
tion of whoſe corpuſcles, makes them, and the particles they carry 
th them, perpetually ſhift places; whereby the ſame parts come to 
ſometimes at the top, and ſometimes at the bottom. This, there- 
e, being conſidered, with the peculiar diſpoſition of diſſolved ſea- 
t, to begin its coagulation upon the ſurface of the water, it may 
der the argument ſuſpected; and the rather, becauſe that in metal- 
e and other tinged ſolutions, I have not uſually obſerved the upper 
rt of the liquor to be manifeſtly deeper coloured than the lower; 
Pugh between metalline bodies and their menſtrua, the difproportion 
ſpecific gravity uſually far exceeds that which J have met with, 
tween ſea · ſalt and common water. 
Tis urg'd out of Linſchoten, that wanting freſh water near Goa, 
ey make their ſlaves fetch it from the botton of the ſea. But were 
s ſtrictly true, it wou'd not univerſally follow, that all the water 
the bottom of the ſea is freſh 3 ſince in other parts the contrary 
been found by experience, Springs of freſh water may happen 
ſome parts of the furface of the earth, covered with the ſea, as 


ofed u 


F col 


fon, gy do in innumerable vallies, and other places of the terreſtrial 
nong i face: not to mention thoſe ſprings that often appear upon a low 
ore Wap of the fea. The curious. Hungarian governor, who gives us an 


ount of the wonderful waters in his country, relates, that in the 
er Vagus, which runs by the fortreſs Galgotium, the veins of hot 
er ſpring up at the bottom of it. And I have been aſſured by 
e than one learned eye-witneſs, that there is a place upon the 


1 Neapali- 


iets, | 
acid 
1 mall 
of tif 
{ut 
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Nar. HisT- Neopalitan coaſt, where they obſerved the water to ſpring up hg 


V beneath the ſurface of the ſea ; ſo that one of them thruſting ep 
in his hand and arm ſomewhat deeper, found an offenſive degree g * 


heat therein. 

But as to the particular caſe of Goa, I inquired of a great travelle 
and a man of letters, who having lived in that city, and the neig, 
bouring places, gave me a pertinent account of it. He tells me, fh 
the divers do not now think it needful, to fetch their freſh water þ 


low as from the bottom, of the ſea ; and that by the little dep 4 
whence he caus'd it to be taken up, he judg'd it did not come fo ma heir 
from any freſh water ſprings, riſing at the bottom of the ſea, as fat Þ = 
a ſmall river, which, not far from thence, runs into the fea ; with ſug t ch. 
a conjuncture of circumſtances, that the freſh water yet keeps it { | 
tolerably diſtinct and potable, though not very good. ydrc 
I might alſo pretend to a clear experimental demonſtration of h Men! 
contrary to what Scaliger delivers, from the teſtimony of the lem Wig | 
Patricius; who affirms, that being upon the ſea near Candia, Li 3 ay | 
did, in the company of a Venetian magiſtrate, Moccenigo, let domi, 
veſſel to the bottom of the ſea, where, by the wh of a contrivam Wha b 
it was unſtopp'd, and filled with water; which being drawn wi An 
was found to be not freſh, but ſalt. However, I ſhall confirmù 3 
ſaltneſs of the ſea at the bottom, by ſome leſs exceptionable ob e m 
vations. Fit 
The firſt is, that of the perſon who, by the help of an engin as the 


cou'd ſtay a conſiderable time at the bottom of the ſea 3 of whon| „the 
learn*d, that the water had as ſalt a taſt there as at the top. | 
The next obſervation I obtained by means of a great traveller mo 
the Eaſt and Weſt-Indies, who having ſeen the famous pearl-Hꝗe 
at Manar, near the great cape of Comori, was aſſured by the dive 
that the ocean there was ſalt at the bottom. And the ſame perl 
being asked about the ſaltneſs of the ſea, in a certain place unit 
the torrid zone; which, by the relation of a traveller, I was incl 
to think, abounded extraordinarily with ſalt; he affirmed, that mt 
only the divers declared to him, that the ſea was there exceetdiy 
ſalt at the bottom, but brought up ſeveral hard lumps of falt ira 
thence 3 whereof the fiſhermen and others made uſe to ſeaſon th! 
meat, as himſelf alſo did; which yet we may aſcribe not only to ft 
plenty of ſalt already diſſolved in the water, but to the greater ind 
poſition that ſome ſorts of ſalts have, to be diſſolved in that liqu 
And laſtly, meeting with an inquſitive engineer, who had many op 
tunities to make obſervations in deep waters; I deſired him to tale: 
certain copper veſſel of mine, furniſhed with two valves opening ' 
Wards, and let it down at ſea ; but he told me, I might fave my 
the trouble, for that with a tin veſlel, very little differing from mi 
he had, near the ſtreights of Gibraltar, fetch'd up ſea- water 4 


1 


Wific gravities. 


Vor. III. Ff 


upon the Saltneſs of the Sea. 


depth of about forty fathoms, and found it to be as ſalt in taſt, as the 


ater near the ſurface. | 
Theſe obſervations may ſuffice to ſhew, that the ſea is ſalt at the 


| bottom, in thoſe places where they were made; yet I thought it 
as not fit to acquieſce in them, but rather endeavour to ſatisfie 


y ſelf, by the beſt trial I could procure to be made with my copper 


fſel, what faltneſs is to be found in the water at the bottom of 
Pur ſeas, when examined by weight, and not by taſt; and in order 


ereto, having delivered the above-mentioned inſtrument to the 


Ergineer, when he was going to ſea 3 he ſent me, together with it, 
vo bottles of ſea-water, taken N 
t the bottom, fifteen fathoms deep. The colour and ſmell of theſe 


the · one at the top, and the other 


5 waters were ſomewhat different; but when I examined them 


ydroſtatically, by — a roll of brimſtone firſt in one, and 


en in the other, I ſcarce found any ſenſible difference in their ſpe- 
So that if the degree of the faltneſs of ſea- water, 
ay be ſafely determined by its greater or leſſer weight; then, ſo 


Ar as this ſingle experiment reaches, the faltneſs is equal at the top 


d bottom of the ſea. 


And as to thoſe very few places, if really there have been any, 7a: jprings 
ere the ſea-water was found freſh at the very 
e may aſcribe the taſt of the water, to the bubbling 


up of ſprings 


freſh water, at, or near enough to, thoſe very places. I know this 


the appearance of a paradox; ſince it may ſeem altogether unlike- 


„that fo ſmall a ſtream of water as can be afforded by a ſpring, 
dould be able to force its way up, againſt the reſiſtance of ſo vaſt a 
ight, as that of the incumbent fea ; eſpecially ſince this liquor, by 
aſon of its faltneſs, is heavier in fpecie than freſh water. | 
But perſons acquainted with hydroſtatics, know, it matters not how 
eat a quantity of liquor, lies laterally higher than the lower orifice 
the pipe or channel, that gives paſſage to the fluid to be impelPd 
> into it; provided the upper ſurface of that in the channel or pipe, 
ave a ſufficient perpendicular height, with regard to chat of the ſtag- 
ant water; for no more of all this fluid will hinder its aſcent, than 
ze weight of ſuch a pillar of it, as is directly incumbent thereon. So 
at, conſidering the channel wherein a ſpring runs into the ſea, as a 


ig inverted ſyphon ; if that part either of the neighbouring, or 
Wore diſtant ſhore, whence the fori 1 be 


ng or river takes its courſe, be a 
ill, or a rock, or ary other place conſiderably higher than that part 
the bottom of the fea, at which the channel, which — oth 


er, terminates; that liquor will iſſue out, notwithſtanding the re- 


tance of the ocean. 
At once to illuftrate and 


aſſed within them. Into the larger veſſel we put a quantity of ſea- 


water, 


Nart, HisT. 
AST DNS 


bottom; I think 2/44 water 
the bottom of 


e this paradox, I took a veſſel of a Ihktrated 
Poventent depth, and a ſyphon of a proportionable length, both of 4 Pere by 
em glaſs, that their tranſparency might permit us to ſee all that “e. 
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Nar. His r. water, and into the longer leg of the ſyphon, which was invert ! 
| we poured a convenient quantity of freſh water; and kept it fr 
running out at the ſhorter leg, by ſtopping: the orifice of the longe 
with the finger: then this ſyphon being ſo placed in the [arg 
veſſel, - that the” orifice of the ſhorter leg was far beneath the fi. 
face of the ſalt-water ; and the ſuperficies of the _ freſh water in 9. 
longer leg, a pretty deal higher than that of the ſurrounding (|, 
water; we unſtopped the orifice of the upper leg, whereby gh 
water in the ſyphon tending to reduce it felt to an AÆAquilibriun i 
both legs, the water in. the upper, being much higher and heayj 
than that in the other, by ſubſiding, drove away the water in 
ſhorter leg, and made it ſpring out at the orifice thereof, in ſir 
of the breadth and. ſpecific gravity of: the ſalt-water. And tj 
impulſe of the freſh water upwards, laſted as long as the ſurface y 
that water in the longer leg, retained its due height above thay (of 

the ſurrounding ſea- water. VL: | 
And to make this experiment the more viſible, I performd i;, 
with freſh water, tinged with brazil or log- wood; but to prevent if 
being objected, that thereby the ſpecific gravity of the liquor wo, 
be altered or increaſed 3 I afterwards choſe to make it with che 
wine, which, being lighter than common water, and of a con 
cuous colour, is very convenient for the purpoſe. When plac 
the orifice of the ſhorter leg, at a convenient diſtance below ti 
ſurface of the ſea-water, was pleaſant to obſerve, how upon tit 
removal of the finger that ſtopp'd the orifice of the longer, th 
quick ' deſcent of the wine contained in it, impell'd the colour 
liquor in the ſhorter leg, and made it ſpring up at its orifice in 
the incumbent ſea-water, in the form of little red clouds, and ſomt 
times of very ſlender ſtreams. And as this ſhorter leg of the ſyplu 
was raiſed more and more towards the ſurface of the water, ſo ther 
iſſued out more and more wine at the orifice of it; the liquor in tk 
longer leg proportionably ſubſiding, yet continuing manifeſtly hig 
2 the ſurface of the ſalt- water, than which it was in /fei 

lighter. 

The true cauſe The true cauſe of the ſaltneſs of the ſea, I, with the modem 
2 aſcribe to the ſalt that is diſſolved in it: but I take that ſalt nes 
a be ſupplied, not only from rocks, and other maſſes of ſalt, which! 
the beginning were, or in ſome places may yet be found, either # 
the bottom of the ſea, or at the ſides, where the water can red 
them; but alſo from the ſalt, which the rains, rivers, and or 
waters, difſolve in their paſſage through many parts of the cu 
and at length carry along with them into the ſea. For 'tis manitt 
that ſeveral countries afford ſalt- ſprings, and other running watt 
that at length terminate their courſe in the ſea ; and I have ſont 
times ſuſpected, that very frequently the earth it ſelf is impregſat 


with corpuſcles, or at leaſt, rudiments of common falt ; thoug? 
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þ ing be vulgarly taken notice of. For eminent chymiſts, affirm Nax. Hisr. 
f — to . — a conſiderable quantity of an exceeding ſaline CYW I 
Wquor, upon the evaporation of large quantities of ſome waters: and 
large quantity of common ſalt, is uſually found in the refining of 

ir- petre; a falt, which, as experienced writers teach, almoſt every 
r carth, kept from the ſun: and rain, and from ſpending it ſelf in 
| Wegctation, will afford. en 
And ſince the earth abounds with common falt, in many more 

t aces than are uſually obſerved 3 and ſince *tis probable, that by 
J aturation, or otherwiſe, ſalt may daily grow in the earth; 'tis ob- 
Jious, that our common terreſtrial ſalt being diſſolved, may ſuffice 
make the ſea-water brackiſh : the ocean too, may receive ſupplies 
i" F alt from rocks and ſprings latent in its own boſom ; which, poſ- 
iy, is one reaſon, why ſome ſeas are ſo much falter than others. 

And as our common terreſtrial ſalt, may be communicated to the 
in plenty enough to impregnate it with as much ſaltneſs as we 
i Wſcrve it to have; ſo the difference between that ſalt and ſea-falt 

ms not too great, to be derived from thoſe changes that the 
Wreſtrial ſalt may be liable to, when it comes into the fea. For 
Wat the marine ſalt, and the terreſtrial, N well agree in the gene- 


may be argued from the reſemblance in ſhape, taſt, &c. obſerved 
ay ween the grains produced by expoſing. each of them, in a diſtinct 
ih ſs, to ſuch a heat, as may ſlowly carry off the ſuperfluous moiſture, 
ufer them to coagulate into cubical grains: and the leſs differences 


Wt may be met with between theſe two ſalts, may well be ſuppoſed 

ducible by the plenty of nitrous, urinous, and other faline and 

minous bodies, that by land-floods, and otherwiſe, are from time 

time carried into the ſea and by ſeveral things that happen to it 

re, eſpecially by the various agitation *tis put into by tides, winds, 
rents, Sc. Stig. 4 If; ef 
e may juſtly be the more careful to determine, whether the 7 mate fa. 

tneſs of the ſea-water proceeds from common ſalt diffolved in it, water fr2/ by 
Nauſe if it appeared to be ſo, we might the more hopefully attempt ©/#####7- 
Wobtain, by diſtillation, ſweet water from ſea- water; ſince, if this NM 
or be made by the bare diſſolution of common ſalt in the other, 
probable, that a ſeparation may be made of them, by ſuch a heat, 
will eaſily raiſe the aqueous parts of ſea- water, without raifirig; 
ſaline. And fuch à method of ſeparating freſh-water, from that 
ich was ſalt, would make our doctrine of uſe, and be very bene- 
al to navigation, and conſequently to mankind. For in long: võoy- 
S, tis but too common to be liable to hazards and inconveniencies,' 
want of freſh and ſweet water; whereby men are ſometimes forced 
drink corrupt, brackiſh water, which gives them ſeverab diſeaſes; 
ticularly the ſcurvy, and the dropſie. And ſea- men receive fo: 
other inconveniencies thro* the want of freſhwater, that, to pre- 

t or ſupply it, they are N forced to change their courſe, and 
” 2 | fail 
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Nar. Hisr. fail ſome hundred of miles to a dangerous coaſt, by which means they 
W often loſe the benefit of their trade - winds, and frequently of thei 
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voyage. And theſe are inconveniencies which might be, in good mes. 
ſure, prevented, if potable, and tolerably wholeſome water, could h 
obtained by diſtillation, in the midſt of the fea it ſelf ; to ſerve the 
ſailors till they could be ſupplied with natural freſh water, To g. 
tempt this, I took ſome Engliſh ſea-water, whence I was able to tep, 
rate betwixt a thirtieth and fortieth part of dry ſalt; and having d. Te 
ſtilled it in 4 glaſs-head and body, with a moderate fire, till a conſidg. # 

able portion of it was drawn over, we could not diſcern any faltmg | 
in it by the taſt ; beſides, I found it ſpecifically lighter than ſuch w. rive 
ter as is daily drunk by perſons of quality at London. I afterwards «. # * 

poſed it to a more chymical examination, and did not by that fu 
any thing of ſea - ſalt in it; tho? I have ſeveral times, by the ſame v. ly 
manifeſtly diſcovered a faltneſs in inland waters, that are uſed ſi d in 
ſweet. If I would have employed a ſtronger heat, and veſſels lat Wnds t 
and lower, or otherwiſe better contrived for great diſtillation, I Rs | 


in a ſhorter time, have obtain'd much more diſtill'd water: but whether If i 
ſuch liquors will be altogether ſo wholſom, experience muſt dem ay f 
mine. Yet that ſea-water, diſtill'd even in no very artificial wy, ® 
may be ſo far wholeſom, as not ſoon to be ſenſibly noxious, mayh ie m. 
gathered from the teſtimony of that famous navigator Sir R. Hauifm ↄſwer 
who commanded a fleet in the Indies, for queen &/izabeth. For h e diſp 


in the judicious account: he gave of his voyage, wherein they were d. 
ſtreſſed, even in the admiral's ſhip, for want of freſh water, has tu Water 1 
memorable paſſage. ** Althio' our freſh water had fail'd us mam d Wfſolve 
<< (before we ſaw the ſhore) yet with an invention I had in my fi eculia, 
T eaſily drew out of the water of the fea ſufficient quantity of fre y obj 
<< water, to ſuſtain my people, with little expence of fewel ; for vf likely 
four billets I ſtill'd a hogſhead of water, and therewith dreſſed m 
4 for the ſick and whole. The water ſo diftilPd we found toi 
„ wholfom and nouriſhing.” 

And becauſe the potableneſs of. ſea-water may concern the heilt 
and lives of men, I ſhall here add two or three obſervations I mit 
upon thoſe few diſtill'd liquors, I had occafion to draw from & 
water. Having then, upon ſome of the diſtill'd liquor, dropt a lit 
oil of tartar per deliquzum, I perceiv*d no clouds at all, or precipitaW 
to be made; tho? a ſmall proportion of that liquor being dropt 1 at the 
the undiſtilld ſea-water, would preſently trouble and make it opak FI 
and, tho? Nowly, ſtrike down a conſiderable deal of a whitiſh ſubſtan But t 
I found, alſo, that a very ſmall proportion of an urinous ſpirit, "| N 
as that of fal-armoniac, would produce a whitiſh and curdled ſubſtan 
in ſea-water, before it was expoſed to diſtillation, but not in the 19 
drawn from it: which argued, that there were but few or no fall 
particles of ſea-falr aſcended with the water; otherwise theſe ala 
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Ie and urinous falts would, in all likelihood, have found them out, NA r. Hisy. 
Id had a viſible operation on them. I farther remember, tha. 
Wen the diſtillation was made in glaſs veſſels, with an eaſie fire; not 
ay the firſt running, but the liquor that came over afterwards, was 
jor perceived to be brackiſh, but good and potable. And by a hydro- 
Warical tryal, I found our diſtill'd ſea-water to be lighter in ſpecie than 
Jommon conduit-water, but heavier than diſtill'd rain- water. 
Io return, it may be objected, that if the terreſtrial ſalts, carried 
y ſprings, rivers, and land- floods, into the fea, were the eauſe of its 
line taſt, thoſe waters themſelves muſt be made falt by it, before they 
Urrive at the ſea. But this objection will not reach the ſprings and 
SW vers of falt-water, that in ſeveral places, either immediately or me- 
Wiately diſcharge themſelves into the fea, However, I take it to be 
iy a partial cauſe, that contributes to the degree of ſaltneſs obſer- 
d in the ocean, where this imported ſalt may join it ſelf with that it 


ds there already, and being detained by it, contribute to the brinineſs 
I the water. 
the If it be urg'd, that from hence the ſea muſt increaſe in ſaltneſs, I 
to, jay ſuſpend my anſwer till it appear by competent obſervation, that 
does not; which, 1 think, we have no tryals to warrant. And if 
1 e matter of fact were certain, I think it poſſible to give a farther 


4 ſwer, and ſhew probable ways, how ſo ſmall an addition of ſalt may 
We diſpers'd by nature, and kept from increaſing too much, 
But the taſt of ſea- water is not ſuch a ſimple faline taſt, as ſpring- The couſe of 


ms Pater would receive from Sal gemmæ, or ſome other pure terreſtrial ſalt 4% Sitterne/s- 
wh ſolved in it; but a bitteriſh one, that muſt} 4 from ſome ea cuater. 
ſhi i eculiar cauſe which authors commonly overlook. I am not aſſurd by 

freh y obſervations of my own, that this receſs from a purely faline taſt, 


likely to be of the very ſame kind, and to be equally met with, in 
I ſeas. The cauſe both of the bitterneſs and ſaltneſs of the ſea-wa- 
Er, is ſaid to be a duſt and bituminous exhalations aſcending out of the 
into the ſea, Now, that there is abundance of actual ſalt in the 
water, to give the faline taſt and weight it has, the ſalt, that the ſun, 
many places, plentifully ſeparates from the ſaltleſs wateriſh parts, ſuffi- 
ently manifeſts, But as to the bitteriſh taſt, I think it no eaſie matter 
© gwe a true account of it; tho' I am apt to aſcribe it to the opera- 
on of ſome general agents upon the vaſt ocean, and to the alteration 
at the ſalt receives from the mixture of ſome other things, among 
hich bitumen may be one of the principal. - | 
But tho* in ſome places of the ſea there are conſiderable quanti- 
es of bitumen, or bituminous matter; yet I dare not derive the bit- 
rneſs of the ſea wholly from bituminous exhalations, but in good 
art, at leaft in ſome places, from the liquid and other bitumen, 
at is imported by ſprings and other waters into the ſea ; of which 
e have an eminent inſtance in Barbados tar, according to the relation 
had of it from an inquiſitive gentleman, who is one of the chief 
| planters 
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Nar. His r. planters of the iſland, and took pleaſure to obſerve this liquid bitume ] 
co be carried in conſiderable quantities from the rocks into the ſea 

and I think it poſſible enough, that ſome of the ſprings which riſe un. 

der the ſurface of the ſea, may carry up with them bituminous my; 

ter, contributing to make the ſaltneſs of the ſea degenerate ; | 

have ſuſpected, that in ſome places the ſulphureous exhalations, ary 

other effluvia from the ſubmarine parts of the earth, may, ſometime, 

contribute to change the ſaline taſt of the ſea-water: for not only ſu. 

phureous ſteams, but ſometimes actual flames, have broken through fron 

the lower parts of the ſea to the upper; and I have ſometimes mad: 

by art, a rude imitation of that phenomenon. Some experiments, ali, 

of my own, and other inducements, have perſuaded me; that, ſome 

times, ſea- ſalt does not obſcurely participate of combuſtible ſulphu, Þ 

But as the taſt of the ſea-water is not in all parts of the ocean uniform, 

it might ſuffice to take notice in general, that this difference may, h 

ſome meaſure, be caus'd by adventitious bodies of ſeveral kinds; d 

which *tis probable, that in different places the ſea- water variouſly pu 

takes. And not to mention here the fragrant ſmell of violets, whid 

has by ſeveral, and particularly by an eminent perſon, of whom I es. 

| uired about it, been obſerved, in ſome hot countries, to proceed fron 

. ea- ſalt; I have many other reaſons to think, that it is uſually no fin 

| ple ſalt, nor free from mixture. For by more ways than one, and pur. 

ticularly by cohobating it from its own Spirit, we have obtained a dy 

ſublimate, which ſeemed to be a compounded body. 

And I have ſuſpected, that the various motion of the ſea, andis 

being expoſed to the action of the air and ſun, may contribute to give 

it a taſt other than ſaline ; ſince ſea- ſalt, by being barely expos'd fo 

many months to the air, and ſometimes, perhaps, put into a gente 

agitation by a digeſtive heat, I found acquired a very difterent taſt fron 
the ſimple ſolution of ſea- ſalt in common water. 

It appears, alſo, by what I have learned from navigators, about 


. 


the manifeſt various colours, and other qualities of the different pam 
of the ſea, that *tis not every where of ſuch an uniform ſubſtances 
men vulgarly imagine; and that vaſt tracts of it are imbued with fu 
pendous multitudes of adventitious corpuſcles, which, by ſeveral waz 
diverſifying its parts, keep it from being a ſimple ſolution of ſalt. Aid 
becauſe tis generally thought, that the ſea-water is, by reaſon of tt 
ſalt it abounds with, uncapable of putrefaction; I willadd, that having 
kept a quantity of ſea-water, which I had cauſed to be purpoſely 
ken up between the Eugliſʒ and French ſhores, in a good new rundes 
a place where the ſummer ſun beat freely from, it did, in a iP; 
weeks, acquire a ſtrongly fetid ſmell. But a navigator of my acquim ÞF 
tance, having often ſailed in the Indian and African ſeas, told me, i! Be 
being once, tho? it was in the month of March, becalmed, in a place, 
for twelve or fourteen days, the ſea, for want of motion, and by realonol | 
the heat, began to ſtink ; ſo that, he thinks, if the calm had continue - of 
2 muc . 
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i | ach longer, the ſtench would have poiſoned him. They were freed Nar. Hisr. 


perficies; which alſo drove, away ſhoals of the ſea tortoiſes, and a 
Urs of fiſh, that before lay baſking on the top of the water. 
| And Sir R. Hawkins takes notice; that“ were it not for the moving 
of che ſea by the force of winds, tides, and currents, it would cor- 
W rupt all the world. The experience I ſaw, ſays he, in the year 1590, 
W lying with a fleet about the iſlands of Azores, almoſt ſix months, 
the greateſt part of the time we were becalmed ; with which all the ſea 
became ſo repleniſhed with ſeveral ſorts of gellies, and forms of ſer- 
pents, adders, and ſnakes, as ſeemed wonderful ; ſome green, ſome 
black, ſome yellow, ſome white, ſome of divers colours, and many 
of them had life; and ſome there were a yard and a half, and two 
yards long; which, had I not ſeen, I could hardly have believed. 
And hereof are witneſſes all the company of the ſhips which were 
then preſent 3 ſo that hardly a man could draw a bucket of water 
clear of ſome corruption. In which voyage, towards the end 
thereof, many of every ſhip fell ſick of this diſeaſe, and began 
to die apace; but that the fpeedy paſſage into our country, was 
a remedy to the crazed, and a preſervative for thoſe that were not 
touched.“ N 1 | 
As to the various degrees of the ſea's ſaltneſs, authors are ſilent ; 
ly a few navigators tell us, they obſerve ſome ſeas to have a more, 
d others a leſs ſaline taſt. | 
To gain, therefore, ſome light in this matter: to a learned man who 
s to fail to places of different . latitudes in the torrid zone, I 
livered a glaſs inſtrument, fitted, by the greater or leſs emerſion 
the upper part, to ſhew, accurately enough for uſe, the greater 
leſs ſpecific gravity of the ſalt-water it was ſet to ſwim in. 
his he put, from time to time, into the ſea-water, as he failed to- 
Wards the Indies; whence he wrote me word; that he found, by 
che glaſs, the ſea-water to increaſe in weight, the nearer he came 
co the line; till he arrived at a certain degree of latitude, as he 
remembers, about the thirtieth 3 after which, the water ſeemed 
to retain the ſame ſpecific gravity, till he came to Barbados or 


And Jamaica.“ 
f the Another obſervation I obtained, by inquiry, of an ingenious perſon, 
wing d a ſcholar, at his return from the Eaſt- Indies; who affirm'd to 


. that he, and a gentleman of my acquaintance, took up bottles 
I! of ſea-water, under the equinoctial, and off the cape ok, Good 
pe, Which lies in about 34 degrees of ſouth latitude z and found 
waters of theſe diſtant parts of the ocean, to be of the ſame 


Wight. | 1 | 
pla, nn a letter from AMisſilapatan, on the gulf of Bengale, in the Eaſt- 
ond es, written by Sir William Langborn, who is intruſted with the 
nue! re of the Eugliſe ſactories in thoſe parts, L have the following ac- 


count: 


om it as ſoon as the wind began to agitate the water, and broke the WWW 


Various de- 


grees of ſalt- 
neſs in diffe- 


rent parts of 


the ſea. 
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Near. Hrsr. count: Off the cape, in 37 d. oo n. ſouth latitude, I took ,, Þ 
' ſome ſea-water, and kept it till I came to the line again; 6 
„Athen compared it with the water there; filling the fame bot! 
again to the ſame height by a mark, and found it exactly of c 
e ſame weight.” | 
Inquiring of an obſerving perſon, who had been at Moſambiqy 
which is thought to be one of the hotteſt places in the wory 
whether he did not there find the ſea to be more than ordinarij 
ſalt? he anſwered me, that, coming thither in a great carack, whz 
he returned from the town to the ſhip, he obſerved near two hang 
breadth of the veſſel riſen above the ordinary part, to which j 
uſed to fink ; ſo that he took notice of it to the captain, as fe. 
ing that part of the lading had been, by ſtealth, carried to ſhoe. * 
but the pilot, who had made thirteen or fourteen voyages to ti 
Indies, aſſur d him, what he had obſerved about the ſhip was uy 
in that place, where the taſt diſcovered the water to be exceediy 
ſalt. | 
Nor need we ſcruple to allow, that ſome ſea- waters may be yn 
much more impregnated with ſalt than ours; for water will nw 
rally diflolve, and retain a far greater proportion of ſalt, than th 
which is commonly met with in the fea. A thirty-fifth, a thirtie 
or, at moſt, a twenty-fifth part of ſalt, will make water more falin, 
than it is found in many ſeas : and a friend of mine, who is muſt 
of a ſalt- work, informed me, that the water of his ſprings affords li 
a twelfth part of good white falt ; and that another ſpring not far of, 
yields no lefs than an eighth part. | 
Experimencss To come to my own experiments that I made about the gravity i 
to diſcover the ſea- water, which J order'd to be taken up, ſome at the depth of abou 
weight of Jea- fifteen fathoms near our ſhore, and ſome in another place of the da 
Os nel between England and France. 
We took a'vial, with a long and ſtrait neck, and having counts 
Pois'd it, we filled it to a certain height with common conduit- wan Seat 
we noted the weight of that liquor; which being poured out, the wh 22th 
was filled to the fame height with ſea- water, taken up at the ſurf ul" 1 
and by the difference between the two weights, the ſea- water appt Wy - Pe 
to be about a forty-fifth part heavier than the other, ry q 
Me carefully counterpois'd a piece of ſulphur in the upper "Wa Abe 
water; it weigh'd 5/5. 10 4 gr. and being alſo weigh'd in =. - * 
water fetch*d from the bottom? it gave us the ſame weight; wf rom 
ſhewed thoſe two waters to be of the ſame ſpecific gravity. och. 
then weigh'd the ſame ſulphur in common conduit - water, 4 "OW 
found it 3 ,. 15 4 gr. By which it appeared, that che ſea - water WW water 
but about a fifty-third part heavier than this water: which ugh t 
ſuch a difference from the proportion found in the former v2) WilWore we 
trial, that I could not imagine what to attribute it to; un eſs es, ſo 
ſea · water, by long ſtanding in a veſſel, which, though „ y cou 
| 2 Vol. 
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. t, that portion we took up for our trial, might appear lighter 
1 ay" it —— have done 3 or unleſs (the experiment hg took 
ade in London, where great and ſudden rains, and other accidents, 
Kill ſometimes viſibly vary the conſiſtence of common water ; ) the 
Wiquor I then employed, without examining it, might be more ponde. 
Eos at that time than at another. To the latter ſuſpicion I was 
he more inclined 3 becauſe, having afterwards weighed the ſame piece 
f ſulphur, by help of the ſame balance, in diſtilled rain-water, T 
Found the weight of the former liquor, to exceed that of the latter, 
Sy leſs, conſiderably, than a thirty-fifth part; which ſeemed to make 
& probable, that if the water, we chanced to employ, had been free 
rom all ſaline, and other heavy particles, the difference betwixt this 
Poſervation and the foregoing, would not have been near fo great as 
was. 
Again, a pound, averdupois, of the upper ſea-water, was weigh'd 
t, and put into a head and body to be diſtilled in a digeſtive fur- 
Nc ad ſiccilatem; and the diſtillation being leiſurely made, the bot- 
m of the glaſs was almoſt cover'd with fair grains of ſalt, ſhot 
to cubical figures, and more white than we expected: in the reſt of 
te coagulated matter we took no notice of any determinate ſhape. 


W he ſalt being weighed, amounted to 5 /s. averdupois, and 10gr. At 
Which rate the proportion of the ſalt to the water, will amount to 
Far the chirtiech part; which was ſo much greater than the former 
Ways of trial, made us expect, that, perhaps, it may be worth while 
examine, whether ſuch a flow abſtraction as we made of the ſu- 
rfluous water, in cloſe veſſels, may not have afforded us more falt 
Wan otherwiſe we ſhould have obtained. | 55 
But ſuſpecting that ſomewhat elſe 2 have concurr*d, to yield 
| great a proportion of ſalt; I ſuffered that which had been weigh'd, 
continue a while in the ſcale, and ſoon perceived, that the ſcale be- 
n manifeſtly to preponderate; and, conſequently, that ſome of the 
expected weight of ſalt might be due to the moiſture of the air, 
bibed after the ſalt was taken out of the glaſs, and laid by to be 
ighed. Wherefore, cauſing it to be very well heated and dried in a 
acible, we found it to weigh 210 gr. whence the proportion of ſalt 
tained in the water was about a thirty-ſeventh part. 
From whence this greater proportion of ſalt by diſtillation, than 
r other trials made us to expect, proceeded, ſeems not eaſie to 
ermine; unleſs it be ſuppoſed, that the operation whereto the 
Vater was expoſed, made ſome great change in it; and that, 
dugh the falt we gained out of the ſea-water, ſeemed to be dry 
ore we weigh'd it ; yet the faline corpuſcles, upon concreting into 
des, ſo intercepted many ſmall particles of water between them, that 
jk 3 could not be driven away by a moderate warmth ; and, conſe- 
or. III. G g quently 


1 24 to the hot ſun, might both have been rarified, and have had Nar. Hier. 
Wome ſeparation made of its ſaline, or other heavier parts; on which & W/W 
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Nar. Hist. quently, ſuch grains of ſalt may have, upon this account, been |, 
pure, and the more ponderous. And, indeed, I ſometimes make; 


ſaltneſs of the ſea may continually increaſe by the acceſſion of tho 
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certain artificial ſalt, which, though being diſſolv'd in water, it vil 
ſhoot into cryſtals finely ſhaped, and ſo dry, as to be reducible im 
powder; yet coagulates water enough with it, to weigh as heavy agu 
as before. And 1 have been aſſured by a very learned eye-witne, Þ 
that there is a ſort of ſea · ſalt, which they bring to ſome parts of Ex. 
land, from the coaſt of Spain, or Portugal ; that being here diffolyg, 
and reduced, by purification and filtration, to a much whiter king 
will yield, by meaſure, above two buſhels for one. But to determin 


with any certainty about the degrees of the ſea's ſaltneſs in general, Wer to 
great number of obſervations, made in different climates, and in diſt #® Wart, 
parts of the ocean, are neceſſary. Pf „. 

It might not be amiſs, that obſervations were heedfully mag, hich 


to ſhew, whether in the ſame ſea, and about the ſame part of i 
the water is always equally falt. For, though that be taken ft 
granted, yet ſince we have no good, ancient obſervations, to ak 
the ſuſpicion, tis not improbable, that, at leaſt in many places, th 


faline corpuſcles thas are imported by ſalt- ſprings; and thoſe whig 
rivers and land- floads from time to time rob the earth of. And i 
ſeems not impoſſible, that a particular part of the ſea may be ſons 
times extraordinarily, and perhaps ſuddenly, impregnated with u 
additional ſaltneſs, from ſaline ſteams plentifully aſcending into it, h 
means of ſubterraneal fires. But it may prove the more difficult u 
diſcern this adventititious ſaltneſs, unleſs the taſt, as well as the balance, 
be employed about it; becauſe the falt that produces it, may bt 
2 - ach a nature, as to be much lighter in ſpecie than comma 
ea- ſalt. = 

Though the weight of ſea-water, be as good a way as any | 
employed, to determine what part of it moſt abounds in falt ; ad 
though it be poſſible, that in our ſea, and, perhaps, in almoſt i 
others, this way is not liable to any conſiderable uncertainty 3 yet! 
may ſometimes deceive us, on in very hot TOR becauſe (WY 
have obſerved, that there are volatile ſalts, which, though by reals 
of their activity, they make ſmart impreſſions on the, tongue, 4 

ive the water imbued with them a ſtrong, ſaline taſt, yet add i 
Iittle to its ſpecific gravity : as I have tried, by hydroſtarically © 
amining diſtilled liquors, impregnated with volatile and urinous fall 
ſome of which liquors I found very little heavier than common watt 
and, conſequently, nothing near ſo much heavier as they would hat 
been made, if they had been brought to ſo ſharp a taſt, by hay 
nothing but common ſea · ſalt diflolved in them. And therefore, 
in any particular place, by any other way, or from the fteams 
the earth beneath, the ſea ſhould be largely impregnated with fe- D. 2 
kind of light ſalts, the ſea-water may be much more ſalt to the * Went dep 

I . "=—_ 


upon the Sultne ſr of the Sea. 


that taſted much ſtronger than ſea-water, 31ij. 51 3gr. and after. 
Wards, in fair water, but 3 11. 45 29. So that notwithſtanding its 
reat faltnefs, the ſpirit was lighter than common water; though a 
ige part of that comparative levity may, probably, be aſcribed to 
ue liquor wherein the ſaline particles ſwam ; which, by diſtillation 
aas grown more pure and light than common clean water. | 

hut for a farther proof, we took a hard lump of fal-armoniac, and 


{i K lump of good white ſea-falt, and found the proportion of the lat- 
Fer to a bulk of water equal to it, ſomething above that of two and a 
u Wuarter to one; and the proportion of the former, to an equal bulk 


Pf water, not above a centeſm more than that of one and ? to one ; 
hich falls ſo ſhort of the other -proportion, that it may juſtly ſeem 
Wrange ; eſpecially if it be conſidered, that the factitious ſal armoniac 
SH hich chymiſts generally uſe, and we employ, conſiſts, in good part, 
f ſea- ſalt, which abates much of the comparative levity it might have, 
it were made up only of urinous and fuliginous ſalts, which are its 
her ingredients. | 
I ſhall here add the greateſt meaſure of ſaltneſs whereto I have 
Fought water, without the help of external heat. To which purpoſe, 
employed two different ways; the one was, by putting into a well- 
Hunterpoiſed vial, two ounces of common water; and then adding 
Pit well dried and white common ſalt; and ſhaking them together, 
che liquor would, whilſt cold, diſſolve no more, this liquor, 
us glutted with ſalt, weighed 1150 grains; from which two ounces 
Wing deducted, the overplus of weight, ariſing from the diſſolved 
Wc, amounted to 190 grains; ſo that a parcel of ſalt will, without 
Fat, be diſſolved in about five times its weight of common water. 
which proportion we made fo ſtrong a brine, that ſeveral pieces 
amber, being purpoſely let fall into it, emerged, and floated on 
The better way, tho* more tedious, that we made uſe of was, 
let fea-falt run per deliquium, till it was diſſolved by the aqueous 
pours that ſwim in the air. In this liquor we weighed a piece of 
Iphur, which we alſo weighed in ſea-water, wherein, finding it 
uch heavier than in the former, it appeared that the ſea-water was 
m_ much lighter than the other; but how much, I cannot re- 
ember. | * 
have alſo examined a hard, dry lump of ſea- ſalt, and found its 
Woportion in weight to common water of the ſame bulk, to be almoſt 
2 to 1. But the ſpecific weight of a hard and figured lump of Sal 


. proyed to that of water very nearly as 2 to 1 *. 
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* Dr. Halley thinks it adviſable, that the | ſhould be recorded, for the ſake of poſte- 
ent degree of the ſaltneſs of the ſea rity, who, as he ſuppoſes, may, from 8 
A contin 


| and yet be very little heavier. Thus a. ſealed bubble of glaſs, made Nax. Hier. 
Whcavy by an included metal, weighed firſt in ſpirit of fal-armoniac, WW WOW 
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of waters. 


ſo attenuated and weaken'd, that they remain no longer able to ſuſta 
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Conſidering that various metalline and mineral ſolutions, might h 
readily precipitated, not only by the ſpirit of ſalt, but by crude fal 
whether dry or. diſſolved in water; *twas eaſie to imagin, that, þ, 
means of this precipitating quality of common falt, one might di 
cover whether any particles of it lay conceaPd in a propoſed liquor 

To this end I employed ſeveral preparations 3 and tho' two or thr, 
of my other tryals had a tolerable ſucceſs, - yet that which, at lengtl, | 
I pitch'd upon as the moſt certain, is the following: 

I took ſome common water diſtilPd in glaſs veſſels, that it migy 
leave its corporeal falt, if it had any, behind; and put into a thou! 
ſand grains of it, one grain of dry common falt : into a convenizy ! 
quantity, two or three ſpoonfuls, for example, of this impregnaty 
liquor, I let fall a fit proportion, for inſtance, four or five drops, of: 
very ſtrong and well-filtred ſolution of well-refined ſilver, diflolved 
clean Aqua fortis. I alſo made the tryal fucceed with ſpirit of nit 
and herein, there immediately appeared a whitiſh cloud, that oy 
deſcended to the bottom, and ſettled there in a white precipitate. 

This experiment being feveral-times repeated, was conſtant to ſu. 
ceſs, having recommended it ro me for between twenty and thiry 
years; tho? I make choice hereof without denying, that men of ſ. 

acity, — if well vers' d in chymical operations, may, upon the 
fime foundation, find ſome other cheaper way, tho? ſcarce any mor 
nice and certain, of compaſſing the ſame end. 

But to make the experiment rigorouſly, we uſually took ſomenhi 
more than a thoufand parts of water to one of falt. And having kk 
fall a few drops of our metalline ſolution, into a liquor obtained by 
a particular way of edulcorating ſea- water, there did not prefentl 
enſue any white cloud or precipitate, much leſs ſuch an one as ns 
afforded by the water, impregnated with leſs than a thouſandth par 
of ſalt. And if, after ſome time, there happen'd to appear a lil 
cloudineſs in this factitious liquor, it was both ſlowlier produc'd, a 
much leſs than that which appear'd in the impregnated water. 

Various ſolutions of mineral bodies may, alſo, be precipitated by d 
lution 3 that is, when the ſolution has time enough allow'd to diff 
it ſelf, through a great quantity of water, the ſaline parts are there 


the mineral corpuſcles, ay kept afloat before ; but make with then 
and the water, a. confus'd ſubſiding mixture, uſually of a whitiſh © 


continual increaſe hereof, at length, diſ- | continually become more ſaline there 
cover the. age of the world. The Doctor] whence, two experiments made at la 


wiſhes the ſame thing had been done 2000 | but equal diſtances of time, might, by 
years ago, that we might have been at] rule of proportion, tell us how long i 
ſome certainty in this affair. For as the] fea has been in acquiring its preſent deg® 
rivers, according to his hy » gradual- | of ſaltneſs. See Philhſaph. Tranſat. M 3# 
ly waſh away the ſalt of the earth, and p. 296. 

depoſit it: in the main ocean, this muſt 
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our. 


orm of that white powder, the chymiſts call Mercurius vitæ. I have 
Alco produc'd a powder of that colour, by pouring into common water 
a ſtrong ſolution of tin-glaſs made in Aqua fortis : and by the ſame 
Sway have recipitated the tincture of jalap, benjamin, labdanum, an- 
Srimonial fulphur, and of other bodies, made in vinous ſpirits. Were 
Et not for this power, that water has to weaken moſt ſolutions of bo- 
Nies, I could have employ'd, inſtead of filver, either quick-fiIver diſ- 
Wolv'd in Aquagfortis, or lead, crude or calcin'd, in the ſame liquor, or 
Father in ſtrong ſpirit of vinegar ; ſince theſe, and ſome others, are 
Wound precipitable by ſalt- water into whitiſh powders. Bur tho* a 
Pery careful obſerver may make uſe of theſe metalline ſolutions, to 
NRueſs at the quality of water, as to freſhneſs and faltneſs; yet the pre- 


hat which is perform'd by a true and 3 precipitant, both by the 
Nuickneſs of the effect, and the copiouſneſs of the white ſubſtance pro- 
uc'd; being on both theſe accounts very much inferior to it: as may 
Wvidently appear in the very different effects that our particular ſolu- 


Piſtilbd common water, compar'd with thoſe it had upon water im- 
regnated with a thouſandth part ef falt, and upon ſeveral common 
Indiſtill'd waters. 

Jo proceed; the uſefulneſs of this experiment is not to be eſtima- 
d barely by the eſſay it helps us to make of dulcify'd waters, but 
uch more by the eſtimate, that by its means may be made of na- 
ral freſh: waters, whether of ſprings, rivers, lakes, wells, c. For 


Ws being generally granted, that thoſe waters, ceteris paribus, are the 
part eſt, as well for wholeſomnefs, as other various ceconomical uſes, Cc. 
litth hat are freeſt from ſaltneſs; which is an adventitious, and im moſt caſes, 
and hurtful quality in waters; by our way of examining theſe liquors, a 


meedful eye may in a trice diſcover, whether there be any latent ſalt- 


y 0» zeſs in them, and enable us, eſpeeially by the help of a little practice, 
if o give a near gueſs, how much one water is freſher than another; 
erchy g have purpoſely try'd in different waters, that were ordinarily 
uſu Prunk by conſiderable perſons. And if once 3 have attentively 


ark*'d what change four or five drops, for inſtance, of our liquor, 
ill make in two or three ſpoonfuls, or half ounces of water; *twill 
ot be difficult for a heedful obſerver, keeping the ſame proportion 


eh Werween the two liquors, to make a near eſtimate, whether any natural 
t ly Pater propos'd have a greater, an equal, or a leſs degree of freſhneſs 
12 Ir ſaltneſs, than that he has choſe for a ſtandard ; and how much, in 
* ſe there be a difference, the propos'd liquor is more or leſs free from 


Witneſs than the other. 
And that fuch a difference in a liquor: of ſuch frequent internal 
Ne as water, may have conſiderable effects upon human bodies, in 


Tipitation made by dilution, is not difficult to be diſtinguiſh'd from 


1 jon has upon the ſea-water, peculiarly edulcorated, and upon well 


re- 
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This appears when the butter of antimony, being put into com- Nar. Hisr, 
on water, is thereby quickly and plentifully precipitated in the LW Ww 


Lo 


Experiments and; Objervations 


Nax. Hier. reſpect of health, may be, probably, argued from the differing eſſec 


. # 


" Aft us to diſcover, whether a mineral water propos'd contain ſuch, 


waters, more or leſs impregnated with ſalt, have upon ſeveral oth 
bodies. Moſt pump-waters, for inſtance, will not boil peaſe and bet 
Sc. near ſo well as ſpring or rain-water, which is uſually ſofter, ay 
more free from the ſaltneſs we ſpeak of. *Tis commonly known, thy 
the ſame pump- water will not ſo well and uniformly, or without curl. 
ling, diſſolve waſh-balls and ſoap, as rain-water, and ſome runir 
waters: nay, it has been confeſs'd by ſkilful artiſts, that ſome tools 


as gravers, Sc. made of the hardeſt ſteel, would receive a difſerm 


temper if quench'd in pump- water, from that which the like extingiy 
in ſpring or river water, would give them. 
And as many medicinal waters, that are preſum'd to owe their vi. 
tues to the participation either of metalline or mineral bodies, appey, 
upon tryal, to leave ſometimes little, and ſometimes nothing behin 
them, except a kind of common ſalt; our precipitant may greatly a 


ſalt; and if it do, whether copiouſly or no. This I have tried upy 
more than one of our Engliſb mineral waters, and thereby found in 
mediately, that one reputed of another nature, contained pretty ſtr 
of ſaline matter; and that another is impregnated with a ſurprizig 
plenty of a ſaltiſn ſubſtance. | | 

Tho”, for certain reaſons, I aſcribe not to our method of examining 
waters, an ability to diſcover leſs than one part of ſalt in a thouſand pam 
of water; yet if it were requiſite, we might make more nice diſcoveriz, 
For having, ſometimes, by means of it, put one grain of ſalt im 
fifteen hundred of diſtilled water, we could manifeſtly make it appear, 
that even this liquor, tho* ſo lightly impregnated, was not deſtitur 
of ſalt, but contained more of it than ſome of the peculiarly edulcon. 
ted water: nay, I once found, that a grain of dry ſalt, being di 

rſed through two thouſand, and at another time that being iſioln 
in three thouſand times its weight of the ſame kind of liquor, ſo ir 
conſiderable a portion of ſalt was plainly diſcoverable by our precipitait 
But it may be objected, that as the experiments hitherto mention 
have been made. only upon waters impregnated with groſs or corpott 
ſea - ſalt; they may, nevertheleſs, be imbued with the ſpirit of that fl 
which, by reaſon of its activity, ſhall prove as unhealthful to the di. 
er, as the groſſer ſalt it ſelf. To this I might anſwer, that a very fl 
proportion of {ſpirit of ſalt, may, in many caſes, make the water i 
ſon'd with it, rather medicinal, than unwholeſom ; but to manitelt it 
foundation of the objection to be falſe, I took above a thouſand grail 


of diſtill'd water, and, inſtead of corporeal ſalt, put to it one ling 


drop of moderately ſtrong ſpirit of falt ; and having ſhook it into 
water, I let fall into a portion of this unequally compos'd mixtur 
ſome drops of our ſolution of ſilver, which preſently began to pitt 
pitate in a whitiſh form; ſo that, for ought appeared to che eye, 0 
tryal ſucceeded better than if the water had been impregnated 1 
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upon the Saltneſs of the Sea. 


ting fall ſome drops of our precipitant into it. the fucceſs well an- 
er'd our expectation. But to urge the trial ſtill further, I added as 
uch of the ſame diſtill'd rain water, as, by conjecture, amounted to 
leaſt half as much more. So that one grain of ſpirit of ſalt had a 
iunifeſt operation, tho“ not quite ſo conſpicuous as the former, upon 
Pove three thoufand grains of ſaltleſs water; and poſſibly, if the 
ul could have contained more, and would not have Pet, yur fill, 
Wo heavy for our tender balance, the diſcoloutation of the mixture 
Fould have been diſcernable, tho* but one grain of ſpirit of ſalt had 
Tn put to four, or even five thouſand grains of water. And that a 
| op of the ſaline ſpirit we madg uſe gf, did not equal, in weight, a 
ain of dry ſalt, appeared” from hence; that having let fall Ianta a 
unterpois*d glaſs, ten drops of that ſpirit, I found them to weigh 
t about 8 grains. | | ; 
The like trial I made, by ſubſtitutiug above a thouſand grains of 
n- water, for the like quantity of diſtill'd water. And if five or fix 
jall drops of ſtrong ſpirit of urine, were ſhaken into at leaſt a thou- 
d grains of diſtill'd or rain- water, impregnated with but one of falt; 
r precipitant would make a diſcoyery of ſome faltiſhneſs in the liquor. 
ave, alſo, found rain-water, that I caus'd to be carefully ſav'd, after 
> houſe-tops whereon it fell, had been well waſh'd with former rain, 
grow a little turbid, if any quantity of our precipitant were kapt 
a competent time in it. And being gently diſtilbd off, it 2 
idence, which, with a little of our ſolution, afforded a far more ſud 
and copious precipitate, than had been produced with the like 
Wantity even of pump- water it ſelf. And tho“ J have met with rains! 
ter, that was more free from ſalt than any ſpring, or river- water; I 
ember to have examined; yet, having made trial of ſnow: water, 
Wch is thought to be the lighteſt, of all natural waters, I manifeſtly 
nd it, by our way of examination, not to be deſtitute of ſaltneſs. 
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Nut a thouſandth part of corporeal ſalt. The like experiment was Nar. Hrsr. 
ade with water peculiarly edulcorated. And further, diffuſing one do 
We ſpirit of ſalt, into two thouſand grains of diftitted rain- water; and 
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Subterranean and ſubmarine Regions I $+ « 


As to Heat and Cold. 


SECT. I. 


Nar. Hisr. Chymiſt, who purpoſely travelled to viſit Hungary, and other I ee 
NS A places famous for — aſſured me, that upon his deſcent into 
* a mine of an exceeding great depth, he felt the air yet vam * 
the ſurface of near the orifice of the groove; but afterwards deſcending towards th 7 
the earth, lower parts, he perceived it cold, till he came to ſuch a depth as That, 
ſcarce attained by deſcending for a quarter of an hour; and that th 
cold he felt during this time ſeemed conſiderable, eſpecially when h 
was got pretty low down; that after he had paſs'd this cold region, i: WF 
began, by degrees, to come into a warmer; which increaſed in hey 
as he went deeper; ſo that in the lower veins he found the workma 
digging, with only a ſlight garment upon them: and the ſubterranel 
heat, he ſaid, was much greater than that of the free air on the topo 
the groove, tho? it were then ſummer, 


Pries © 


This account of a cold region in the earth, has been fince cor Wm . 8 
firmed to me by a phyſician, from an obſervation made in anoti t a 
Hungarian mine, not of gold, but copper; and of a much leſs dep lm: . 8 
than the former. For in going down, he declared he felt a conſ Wy bj q: 
rable degree of cold, and the like in his return upwards that |t and _ 
began to feel the cold, when he could receive no more light by tit * - + 
mouth of the groove; and that this cold region laſted till he can: WW: ne 
near the bottom, which was eſtimated to be about 100 fathoms n he 
ſtrait line from the top. "ug A 
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This relation agrees very well with that of Morinus, who viſited Naz. Hisr. 
Jie deep Hungarian mines in the month of July, and takes notice, tha 
hen he came down to the burrows, as he calls them, he did not 
ad any heat, as at the mouth of the groove, but the beginning of a 
N ery cold, and conſiderable thick region. He further informs us, that 

hen they had deſcended about 80 fathoms beneath the ſurface of the 

Wirth, he began to feel a breath of an almoſt lukewarm air; which 

creaſed as he deſcended lower: and adds, that the overſeer of the 
ine, who conducted him, affirmed, as did alſo the officers of other 


| garian mines, that in all their deep ones, after a thick tract of cold 

1 FÞrth, there ſucceeds a lower region, which is always hot; and that 
ter they arrived at ſuch a depth, they felt no more cold, how deep 
ever they dug. 


There ſeem, therefore, to be three kinds of ſubterraneal regions, 
h of which deſerves a particular conſideration. | 
What we have to offer upon each may be thrown into the following 


Wopolitions. 
PROF. I. | 
De firſt region of the earth is very variable, both as to bounds and tem- 
' THe 
For, the manifeſt operation of the ſun-beams, is ceteris paribus, 
ater, and reaches farther in hot climates, than in cold ones; in 
We midſt of ſummer, than in the depth of winter. Beſides, in ſome 
ces, the different ſolidity, or poroſity of the earth, as alſo the 
ue of ſome ſalts, marcaſites, and other bodies contained in it, 
Wy differently diſpoſe the ſoil to cold or heat. And in the firſt 
ion, the air is uſually more temperate, than that above the ſurface 
the earth; nor is this region conſiderably deep. | 
That in the upper region of the earth, it ſhould be leſs cold than 
dye the ſurface, ſeems reaſonable ; becauſe the ſubterraneal cavities 
ſhelter'd by the thickneſs of the ſides, from the direct action of 
W ſun-beams, the wind, Sc. and is alſo kept from an immediate, 
full contact with the external air, when that is vehemently either 
ted or cool'd, | | 
hat the heat of the ſun much leſs powerfully affects ſuch places, 
are ſhelter'd from its action by ſolid bodies, appears by the repo- 
Pries of ice or ſnow, wherein *tis kept during all the heat of ſum- 


col. r; and that, oftentimes in cavities which are at no conſiderable 
"other i pth beneath the ſuperficies of the earth. Nay, having had occa- 
depu to keep ice for many weeks, after the froſty weather was gone, 
\nhde id It, without either digging to a conſiderable depth in the ground, 
1 b building any ſubſtantial ſtructure over the cavity. | 

yy th And a gentleman told me, that in the ſouthern part of France, 


ere the heat ſeem'd to exceed that of ſeveral parts of Ttaly, ſome 
W'0us perſons, who reſolved to have ice in ſummer at any rate, 
W they could not dig four feet into the ground without meeting 
Thi Vor. III. H h with 
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Narr. HisT. with water, they were yet able to make reſervatories, by covering: 


A brick building, that ſtood over their pits, with clay and ſang, to; 


very conſiderable thickneſs; and taking care, that the only place which i 


ſhould admit acceſs to the outward air, was a ſmall northern door, ft. 
ted exactly cloſe, and fenced with a little porch, furniſhed with rg 
ther door. And by this means, he affirms, theſe gentlemen preſery; 
the ſame included ice, ſometimes for two or three years together, 

And even where the intercourſe is not debarr'd betwixt the ſubs. 
raneal and the ſuperior air, the operation of the ſun-beams may be ven 
much leſs in a ſhallow cavity beneath che ſurface of the ground, thy 
above it. For trials have informed me, that liquors, differing in jj. 
tle elſe than in conſiſtence, will not ſo eaſily pervade each other, a, 
man would imagine; unleſs ſome external motion promote their int 
mate mixture. ; 

Deſcending, late in the morning, into a pit, where they were dy 
ging out iron-ore, tho? this cavity had no very narrow orifice, a 


was dug directly downwards, and exceeded not ten or twelve feet u, 


depth; yet I found the heat no way troubleſom, while I ſtayed ther 
tho* the pit were in an open field, unſhaded by: trees; and tho? the i 
abroad, were much heated at that time of the year, which was in th 
dog-days. 5 
And as the ſubterraneal air, even in the firſt region, is ufually mid 
leſs heated than that above the earth ; ſo the lower air is, c#terii pur 
bus, much leſs refrigerated, by the grand effictents of cold, than th 
upper. For the ſubterraneal air, being, tho? comparatively, cod 
yet indeed moderately warm in ſummer, ought not to be affected wh 
the Winter's cold, ſo much as that contiguous to the ſurface of ti 
earth; from whoſe immediate contact it is defended by a thid 
arch: and that the cold reigns moſt in the free air, and the ſuper 
ficial parts of the terreſtrial globe, appears, becauſe water begins't 
freeze at the top, not at the bottom. And, we fee, that in celin 
arched, and carefully kept cloſe from the communication of & 
outward air, beer, and other liquors, may be kept from freezing 
froſty and ſnowy weather; as I have obſerved in a ſhallow cellar, i 
well arch'd, during a ſevere winter; which froze er liquors thi 
beer, in another adjoining: cellar, that differ'd not much from it? 
epth, but had not ſo thick and ſolid a roof. And even in A 
it ſelf, where the cold is extreme, it reaches not near- ſo deep as 1 
would expect. | 
PROP. II. 


The ſecond region of the earth ſeems to be generally cold, in compel 
of the other two. - | | | 

It ſeems reaſonable, ſinee the earth is naturally a body confilin 
of groſs: and heavy parts, uſually much leſy agitated than thoſe 
our organs of feeling, that it ſhould,” as to ſenſe, be cold; and then 
fore that quality may be juſtly aſcribed to it, in a region, where, ; 
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s Gruation, it is kept from being confiderably affected, either by the Nat. Hisr. 
| cat of the upper air, or by that of the deep parts of the earth; which 
re the two agents that ſeem, of all others, the moſt likely to put its 
Warts into an unuſual motion; and thereby change its natural temper. 
Hand that the propoſition agrees with experience, may be gather'd from 
he foregoing relations. a | 1 
But then this coldneſs aſcribed to the ſecond region of the earth, 
& to be underſtood comparatively to the other two. For otherwiſe, 
Feen this earth is not the furmmum frigidum ; for I could never hear 
1 f any ice met with there, at any time of the year. Nay, thoſe who 
Kave deſcended far enough into this region, have not found the cold 
ny where very great, or in ſome places not at all conſiderable. And 
eed, at the mouth of deep grooves in mines, the ſteams that aſcend, 
Sften feel warm; tho' the outward: air, where the obſervation is made, 
affected with the heat of ſummer ; which ſeems to argue, that the 
Widdle region of the earth, thro* which theſe ſteams muſt aſcend, is 
Wot very intenſely cold. 


PROP. III. | 
In ſeveral places, which, by reaſon f their diſtance from the ſurface of the 
rth, might be referr'd to the middle region of it, the temperature of the 
is very different, at the ſame ſeaſons of different years. 

I have learn'd from ſeveral perſons, who have here, in ſeveral parts 
England, had occaſion to deſcend into deep pits; or grooves, of 
fferent minerals; that they felt in ſuminer-time, a remiſſion of the 
at of the external air, as ſoon” as ever they began to deſcend ; and 
at this warmth did not ſo far decreaſe, as to end in any notable cold- 
is, before they came into a deeper part of the earth, where that 
Wality never troubled them. And I had it from a mathematician, who 
Fas often employed about lead-mines, that at ſuch depths as, accord- 
g to Morinus, the ſecond region of the earth reaches, he obſerved it 
be ſenſibly warm at all ſeaſons of the year. 

Nor is it improbable, that the middle region of the earth ſhould 
of different temperatures, in different parts, upon account of the 
Priations, only, which the climate may produce, by being very much 
Peter, or very much colder, in one place, than in another; but 

dm the peculiar conſtitution of the ſoil: 

And this temper of the ſoil-it' ſelf may be diverſified, not only 
its greater or leſs compactneſs; but from the nature of the ſprings, 
ſubterraneous liquors, that may abound in it, or ſtrain thro? it into 
e groove ; and that eſpecially by the minerals, as ſalts and marca- 
o, that grow near the ſides of the well; or are brought thither by 
e waters. 

Nature does not regulate her ſelf under ground by our imaginary 
viſions 3 but produces marcaſites, ſalts, and other minerals, moſt fre- 
Pently, perhaps, in what we call the lower region of the earth; yet 
etumes too in our upper, and often in our middle region. Let us 
| H h 2 then 
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9 


changes which ſeem ſpontaneous; and ſuch changes may happen ti 


of, and wherein men have wrought long enough, to take ſufficient i 
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earth, naturally abounding with embryonated nitre, or other fit 
that is apt to ſend our refrigerating effluvia, or by its contact to c 
the air. Let us alſo ſuppoſe, that by the ſides of another well of g. 
ſame depth, there are numerous unripe minerals, .in the proceſs of g, 
neration, or rather, a great quantity of marcaſitical earth, yet of | 


open and looſe a texture, that not only water, but air alſo, wou'd, j | 2 
a few hours, evidently work upon it. And fince, whilſt marc WIR, f 
ſlowly diſſolve, it has been obſerved, that many of them will concin nee 
a conſiderable degree of heat; tis very probable, that the tempetatm ad b 
of the earth, in the place abounding with theſe marcaſitical minery, ſÞ wes 
will be very warm, in compariſon of the temperature of the oH Th 


place, where the ſoil plentifully produces nitrous. and other refrigen 
ting bodies; tho? both the places be ſuppos'd at the ſame diſtance fra 
the ſurface of the earth, and conſequently in the ſame ſubterraua 
region. 

1 ; the like grounds it may alſo be ſuſpected, that in the (a: 
place the temperature will not be always the ſame ; even upon ac, 
of the ſoil; For ſome faline earths, that partake of the nature u 
marcaſites, admit a kind of gradual maturation. and perhaps the 


more remarkably in thoſe parts of ſuch bodies as are expoſed to ti 
air, which are the parts placed at the ſides of the deep wells ven 
talking of. 

Hence a mineral, to which either heat or cold is to be referr'd, 
may be more plentiful, ripe, and operative, at one time than at ano- 
ther; or, at length, all the earth capable of being aflimilated by th: 
mineral rudiments harbour'd in it, may be conſumed: ; or the mine 
it ſelf arrive at a perfection of maturity, which will render its te 
ture cloſe, and unfit to be penetrated, and wrought upon, as betor, 
by the water, or other liquor, which occaſion'd its heat. 

| PRO. P. IV. 

The. third region of the earth has been obſerved to be conſtantly and ſenſi 
but not uniformly darm; being in ſome places conſiderably hot. 

Almoſt all the deep grooves that mineraliſts have given us accoul! 


tice of the temperature of the air, have been made in ſoils furniſh 
with metalline ores, or other minerals, without which, men would m 
be at the charge of ſinking ſo very deep into, and maintaining won 
men in them; ſo that experience has yet but ſlenderly, or, at lab 
not ſufficiently informed us. of the temperature of thoſe parts of tk 
third region of the earth, that are not furniſh*d with ponderous mit 
rals ; and conſequently it has not informed us of the temperature® 
the lower region in general. | 
Having purpoſely inquired of ſeveral perſons, who had viſited an 


frequented the third region of the earth, in different countries and ſoll 
r a 
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Nax. Hur. the exhalations of highly rectified ſpirit of wine, which: yet, we kngy 
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u, it felf totally inflammable. Nay, large exhalations may afcend fron 


the lower parts of the earth, and yet be rather cold than hot. Pœ 
have made a mixture, that plentifully emitted ſteams, even whilk |, 
component ingredients, briſkly acting upon one another, were cong. 
__ —_ 3 , who ft 
ut having purpoſely inquired of an obſerving man, who 

deep mines, wherein he had a conſiderable ſhare; he rr 
plainly obſerv'd the fumes that came out of the mouths of them to x 
Actually and ſenſibly warm, and this in a warm ſeaſon of the year. Ay 
Morinus, ſpeaking of the deep Hungarian mines, tells us, the large ei 
halation, that aſcended from the bottom, was hot. And that at th 


mouth of a well, the aſcending fumes were ſenſibly hot, even in ſumme. i 


That alſo in many places of the earth, where no grooves are du, 
and no vilible — taken notice of, effluvia may yet pervat 
the foil, and exerciſe ſome operations of warmth, appears, probably, 
from hence; that Agricola reckons it, among the ſigns of a latent ny 
neral vein, that the hoar-froſt does nat lie upon that tract of the (ur 
face of the earth, under which a vein runs. The like directions I hay 
known given by the ſkilful in England, for the diſcovery of places thy 
contain coal- mines. And a near relation of mine ſhew'd me a gra 
tract of his land, which, he affirmed, would nat ſuffer ſnow to lie up 
on it for above a day or two, in the midſt. of winter. 


A very ingenious gentleman, alſo, who lives among mines, anduÞ 


concern'd in ſome of them, aſſured me, that in ſome places which he 
knew. to have mineral veins beneath them, he obſerv'd, neither ſnow 
nor ice would continue ſearce at all upon the ſurface of the ground, 
even in an extraordinary cold winter. And ſome learned men tell u 
that near the gold-mines in Hungary, the leaves of the trees are oi 
found of a golden colour, proceeding from the metalline exhalatiom d 
the mines; which, one would think, muſt, by reaſon of their weigh, 
require a conſiderable heat ta raiſe them into the open air. 

Theſe latent fires and heats in the bowels of the earth will, it m 
be ſaid, account for the warmth only af thoſe places that are witil 
reach of the action of ſuch efficients, which are, probably, wanting! 
many parts of the earth. | | 

But the troubleſome degree of heat, to be. found in ſome placesd 
the third region, ſeems not always to be derivable from the two cut 
already aſſigned ; which muſt, to produce fo conſiderable an effect, x 
aſſiſted by a third, more powerful than themſelves ; and this ſeems tod 
the incaleſcence there is, in many mines and other places, produced 0 
the mutual action of the componant parts of immature and more loc 
ly contex'd minerals, promoted by water; and eſpecially ſuch as ® 
of a marcaſitical nature. 

That ſuch an incaleſcence may be thus produced in the bowels of bs 
earth, appears by example of the like, producible in mineral bodies av" 
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ound. And that matcaſites,. which, for the moſt part, abound in Naz. Hier. 
rio, are bodies very fit to afford this ſubterraneal heat, may be con- 

med by the ſulphureous and ſaline parts they contain; and by being 

bany of them eaſily wrought on, both by ſimple water, and even by 
De moiſt air, And a gentleman, who went to viſit one of the deeper 
ungarian mines, aſſured me, that in the lower parts of the mine, he 


a athered vitriol, which appeared above-ground to be of a . na- 
e; and that in a cave on one fide of the groove, in the deep gold- 
1 ine near Cremnitz, the corroſive ſmell is ſo ſtrong and noxious, that 
. en dare not dig out the rich metal it abounds with; being deterr'd by 
pe il! fate of ſeveral, who ventured to e He further told 
a e, chat tho“ he paft-d by it in great haſt, yet he was offended by the 


3 


Piſom exhalations: and Kah; that in gathering this vitriol deep un- 


ond: be found fore of i oll; bur chit whet! he had brought, 
| into the open air, it harden'd, and appeared to have ſeveral golden. 
| reaks in it. 


I muſt not here omit, that the diggers in mines having found, by 
1 experience, that in deep grooves, the air, unleſs renewed, does, in 

ort time, become unfit for reſpiration ; have been obliged to fink, 
WT ſome convenient diſtance from the groove, where the miners work, 
Pocher pit, that uſually tends directly downwards; to which our 
1g/;/þ miners, in ſeveral parts of this kingdom, give different names; 
e 'tis called in the lead-mines of Derhyſbire, an air-ſhaft ; where it is 

Wade 40, 50, and ſometimes 80, or 100 paces off, and as deep as the 
oove. From this air-ſhaft to the groove, wherein the men work, 
ere paſſes a channel, to convey the air from the former to the latter; 
ich is what Agricola ſometimes calls Cuniculus, and which, in the 
ove · mentioned lead- mines, is called a drift; becauſe the air uſually, 
the form of wind, drives thro' it, and thereby enables the 5 7 
en to breathe freely at the very bottom of the pit. And a very ob- 
Fving man, who much frequented theſe mines, told me, that at rhe 
Wpth of about 200 yards, he found, by the means of the air-ſhaft, 
at the air was very commodious for reſpiration ; and alſo temperate 
to heat and cold. But Agricola gives an odd account of the courſe 
the air in the ſhaft and the pit ; aſſerting it to come from the 
upper to the lower, in the f 4 mer ſeaſons; and the 
contrary way in autumn, and the winter: he adds, that ** 


rvatioh conſtantly holds, it 
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aſſured me, that both winter and ſummer, the current of air ven 
— conſtantly the ſame way; the air entering in at the mouth of the zk. 
ſhaft, and coming out at the perpendicular groove, And 


Morinus tell 
us, that in the deep Hungarian mines he viſited, the outward air paſyy 
Firſt thro' the burrows, and ſo thro' by-ways, that tended ty 
directly downwards, but reached, at length, to the bottom of the ye. 
pendicular groove; whence, together with the ſteams, proceeding 15 
the mine, it aſcended ſtrait upwards ; without taking notice of Apricyy, 
obſervation, about the different courſe of the ſubterraneal air, at di. 
ferent ſeaſons of the year. 


But theſe accounts are accommodated only to the few information 


T have hitherto procured ; and are therefore only propos'd to be req. 
fied, or confirmed, by future obſervations. „ 

In the mean time, we may gather from the whole, that tho' n 
ſome mines three ſubterraneal regions, with their diſtinguiſhing pr. 
perties, are not inconveniently aſſignable ; yet, generally ſpeaking, | 
the whole body of the terreſtrial globe, as far as we know it, bay 


the bounds, and the temperature of the regions of the earth, as wil 


as thoſe of the air, are very various and uncertain. 

And much leſs have we any certain knowledge of the temperatur 
of the more central parts of the earth; in which, whether there u 
not a continued ſolidity, or great tracts of fluid matter; and whether 
different regions are to be diſtinguiſh'd, and what is their number, d. 
der, thickneſs, Sc. we are wholly ignorant. | 

What we have diſcuſſed, belongs only to the temper of thoſe {ub- 
terraneal parts, to which men have been enabled to reach by digging 
*Tistrue indeed, that ſome mines, eſpecially in Germany and Hungary, 
are of a vaſt depth; yet the deepeſt of all the mines, that I have x 


yet read, or heard of, from any credible relator, is that which Azria i 


mentions to be at Cotteberg. But what proportion does this it ſelf, th 
it reach to above 3000 feet, bear to the whole depth of the terreſiri 
globe, whoſe ſemi-diameter is more than 4000 miles ? | 
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The diſſerent 110 . the air and the earth, have, as to temperature, been diſun 


regions below 
An 7 ; 1 . P 4 „ 
the ſurface met with, aſſign no more than two to the ſea : 


.the ſea, 


guiſhed into three regions; yet the informations I have hither 
4 the former where 
may be ſuppoſed to reach from the ſuperficies of it, as far downwats 
as the manifeſt operation of the ſun-beams, or other cauſes of warmth, 
penetrate; * Which, to the bottom of the ſea, the other reg 
may be allows to extend. 450% 40 is 4 
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gut according to this diviſion, the limits of the upper region will Nar. Hrsr. 
3 by be one —— for the torrid zone, and other hot climates, WWW 

muſt, ceteris paribus, be greater than in the frigid, and the tem- 

| rate Zones 3 in ſummer than in winter; and in hot weather than in 

ad; ſuppoſing in theſe caſes the heat to come from the ſun and the 

; and not, as ſometimes it may, from ſubterraneal exhalations. 

Ine ſame cauſes will, likewiſe, alter the temperature of this region. 

Inis temperature may, alſo, be chang'd, in ſome few places by, at 

J Fist, two other cauſes; the one is, the different conſtitution of the 
il that compoſes the ſhore ; which may affect the neighbouring water, 

Fit extraordinarily abound with nitre, marcaſites, or other ſubſtances, 

ie co increaſe or leſſen the coldneſs of the water. | 

Another cauſe may be, the figure and ſituation of the leſs deep 

Hurts of the ſhore, which may, in ſome ſort, reverberate the heat that 

oceeds from the ſun ; and upon ſuch an account, either add to the 

Farmth, or allay the coldneſs that would otherwiſe be found in the 

ighbouring water. There may, indeed, be other exceptions to ' 

xe rule; tho', perhaps, referable to the two caſes already mentioned. 

hus M. de Monts, in his voyage to Neu- France, tells us, that about 


n che 18th day of June, he found the ſea-water, during three days 
E 8 ſpace, very warm; and that their wine, by the ſame heat, was 
it WF warm'd in the bottom of the ſhip 3; tho' the air was no hotter 
. chan before.” And, that on the 21ſt of the fame month, they 


were, for two or three days, ſo encompaſſed with miſts and cold, 
that they thought themſelves in the month of January; the water 
of the ſea being extremely cold, which continued till they came up- 
on the bank.“ 

The temperature of the lower region of the ſea is generally cold. 
dr water, being in its moſt ordinary ſtate, a liquor, whoſe parts are 
ore ſlowly agitated, than thoſe of mens organs of feeling, muſt be, 
Pon that account, cold as to ſenſe ; and conſequently, thoſe parts of 
ge ſea, which are too remote to be ſenſibly agitated by the ſun-beams, 
W wrought upon by the warmth, which the air, and upper parts of 

2 earth, may from other cauſes receive, ſhould feel cold to thoſe 
No deſcend into it; except in a few places, where the cold may be 
her expell'd, or allay'd by hot ſprings, or terreſtrial exhalations, 

dwing, or aſcending from c ſubjacent earth, or the lower parts of 

e ſhore, into the incumbent, or adjacent parts of the water. h 
I ſhall now ſubjoin ſome relations I procured, from perſons who had Relations a- 
caſion to go down into the lower region of the ſea; or otherwiſe — pron —— 
F take notice of its temperature, in very different regions of the * 
rid, and at very unequal depths. 
A profeſs'd diver, ſeveral times complained to me of the coldneſs 
the deep water in the north ſea, which kept him from being able 
ſtay in it ſo long, as he otherwiſe might. He added, that he con- 


ntly found the cold increaſe, the deeper he deſcended. 
Vor. III. Li | 
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touch him, he found, when the bell came firſt to the ground, they 


the coldneſs of the ſea reached; meeting with a curious travelk 
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An acquaintance of mine, who made a long ſtay in North- Ay, 
and who took pleaſure in ſwimming under water, told me, that thy 
he ſcarce remember'd himſelf to have dived above two fathoms benea Þ 
the ſurface of the ſea ; yet even at that ſmall depth, he obferyeq i # 3 
water to increaſe in coldneſs, proportionably to his deſcent : which 2; 
gues, that tho* the ſun-beams often penetrate plentifully enough to ca 
light to a great depth under water; yet they do not always bring vit 
them a ſenſible heat; and that, at leaſt in ſome places, the upper regjy 
of the ſea reaches but a little way. 

A perſon of quality, who had been preſent at the coral-fiſhing yy, 
the ſhore of Africa, and who was himſelf a diver, inform'd me, th 
tho* he had ſeldom deſcended above three or four fathoms, yet h 
found it ſo much colder than near the top of the water, that he cou} 
not well endure it; and that being let down to the bottom of the. 
in a great diving bell, tho* the water cou'd not come immediately y 


in it was very cold; tho', after he had ſtay*d a while there, his bra 
and the ſteams of his body, made him very hot. 

A famous commander, who had been upon the African coaſt, i 
formed me, that, in the day-time, he there preſerved his wine in, 
tolerable temper, by keeping it at the bottom of the ſhip in ſand; 
but that in the mornings, he had it greatly cooPd, by ſinking hi 
bottles over-night into the ſea, and letting them hang till morning 
at twenty or thirty fathoms deep under water. 

An intelligent gentleman, who failed far up the river Gambia in; 
ſmall frigat, affured me, that in the ſea, even of thoſe hot climate 
wine may be preſerved cool, by letting down bottles in the evening 
exactly ſtopp'd, to the depth of twelve or fourteen fathoms ; when 
being the next morning drawn up, they find it very freſh, if preſent 
drank ; otherwiſe the heat of the air on the upper part of the war 
would quickly warm it. 

IT remember too, that a man of letters, who failed to the A 
Indies, told me, twas the practice of his captain, and other person 
of note, whilſt they paſs the torrid zone, to keep their drink, wib 
ther wine, or water, cool, by letting it down in bottles to the dept 
of eighty, ninety, or ſometimes an hundred fathoms; and ſufferiy 
it to ſtay there for a competent time; after which, they found iti 
be exceeding cool and refreſhing. 

Laſtly, to fatisfie my ſelf as far as I could, to how great a dep! 


who had been in ſeveral parts of the Eaſt and Waſt-Indies, I enquirt 
of him, whether he had taken notice of any extraordinary def 
foundings in the vaſter ſeas 3 to which he anſwer'd, that failing 
the Eaſt-Indies, over a place on the other ſide of the line, that wh 
ſuſpected to be very deep; they let down 400 fathom of line; 2 
that the lead, which weigh'd about 30 or 35 pounds, thereby recei 
L 0 Io 
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Fot have more vehemently affected his bands; and this obſervation 
as made in about the 25th degree of ſouth latitude. ? 
& Theſe are the chief relations I have been hitherto able to procure, 
bout the temperature of the ſea; which, if they happen to be 
Sonfirmed by others, we may thence conceive, that, with regard to 
emperature, thoſe two fluids, air and water, have this in common, 
Fat where their ſurfaces are contiguous, and in the neighbouring 
arts, they happen to be ſometimes cold, and ſometimes hot, as the 
articles they conſiſt of chance to be more or leſs agitated, by the 
Sariouſly reflected rays of the ſun, or other cauſes of heat; but 
Sat the parts of the air, called the ſecond region, and the lower 
Scion of the ſea, being more remote from the operation of thoſe 
uſes, retain their natural or more undiſturbed temperature; which, 
to us men, is a conſiderable degree of coldneſs : ſo that the regions 
the water and the air ſeem to anſwer to one another, but in an 
Wverted order. 
We may farther conclude from the preceding accounts, that the 
water is not the ſummum frigidum. And, indeed, tho' I have 
n able, ſeveral times, to produce ice in ſalt-water; yet I find not 
WF any obſervation, that there has been ice met with, and generated 
the bottom of the ſea 3 under which the earth has been found 
frozen by our divers, and appears to be ſoft at depths, exceeding- 
ſurpaſſing the greateſt they have reach*d to; as is evident by the 
d, gravel, &c. fetch'd from the bottom of the fea by ſounding- 
mmets, let down to above an hundred fathoms. And a ſober com- 
ander of a ſhip, lately arrived from the remoter parts of the great 
Wean, informed me, that at about 33 ſouth latitude, the tallow of 
 ſounding-lead brought up grey ſand from 220 fathoms deep. But 
cannot conclude, becauſe no ice is found at the bottom of the ſea, 
at the cold there cannot be very intenſe ; for as the ſea is, at leaft 


£1. ally falt at the bottom, as at the top, ſo I have more than once 
„ . =" . . 
rol d, that ſalt- water. will, without freezing, admit a much greater de- 
a e of cold, than is _— to turn freſh water into ice. | 
der} One of the chief things I have been ſollicitous to inquire after, Relations 4. 


{oil 3 of which I received the following accounts. 


re, great opportunity to ſee divers at their work, and converſe with 
m; aſſured me, he there learn'd, that the floor of the ſea was in 
ny places exceedingly unequal 3 being here flat, and there craggy 3 
ks riſing to a conſiderable height in ſome parts; and valleys fink- 
as deep in others; in which they found it exceſſive cold. | 
n ancient commander, who had for many years frequented Africa, 
che Indies, told me, as _ had done before, that when =o 
| EN ſalle 


hetenſe a degree of coldnefs, that he thought a maſs of ice could Nar. Hier. 


to the bottom of the ſea, was the mequality I ſuppoſed to be in bo- _ _ 
tom of the /ea. 


JW perſon, who had been at the famous pearl. fiſhing, in the little e in-qua- 
nd of Manar, near Ceylon, in the Eaft-Indics ; and had by his ftay 4% 9 its for. 
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Nar. His r. ſailed in the ocean, very far from land, they ſeldom ſounded; but 1 
far as they had, he uſually found the depth of the ſea to increaſeg? 
decreaſe gradually, without very great irregularities; excepting in o 
places; inſtancing particularly, in the hollow that makes the botton 
of the ſea within ſight of the cape of Good-Hope 3 where, tho? for c 
moſt part, he found the water to grow deeper as he failed farthy 
from the ſhore ; yet, in one place, he and others had met with a bay, 
at a conſiderable diſtance from the ſurface of the water; ſo that thy 
when they were, as they imagined, near the edge of this bank, the 
found but a moderate number of fathoms ; yet when failing a very jj. 
tle way farther, they had gone beyond it, the ſea prov'd of an immen{ 
depth. In ſhort, I gather'd from his anſwers, that in the greater ſa 
he had found, for the moſt part, the ground, at the bottom, to fi 
away by degrees; but nearer the ſhore,. he obſerved, in ſeveral pla, 
that it was very unequal; and had, as it were, hills and precipices, 

A man of learning, who had ſail'd both to the eaſt and welt Indi, 
and had made ſome of his voyages in ſhips of ſuch great burthen, | 
obliged the marineis to be frequent and careful in ſounding, inform 
me, that, ſometimes, at conſiderable diſtances from ſhore, he had d. 


hey 
een 
a et { 
ad r 
nly 
uke 1 
Shoulc 
. tO | 
her, 
Wary | 
= An 
Preſſui 
roof 
Ind, t. 
Went \ 
aſily « 
iat as 
Impre 


linde 


— 2 — — 
. 


ſerv'd the ſea to be — thirty, or, perhaps, forty fathoms dee] Marks, 
when they caſt the lead from one ſide of the ſhip, than it had be] e int 
juſt before, when they founded from the other. Hay 

In the notes of a very ſKilful- pilot, lately arrived from the ai] Poing 
Indies, T found the following obſervations : Feb. 12, Seeing h on; 
ground under us, we heav'd the lead, and had but nineteen fathom, rt, uf 
& rocky ground, then hal'd by N. N. E. the wind at N. W. and fond is, th 
« our water to ſhoal from nineteen to ten and eight fathom, hard cor ey ca 


„ ground ;: then it ſuddenly deepen'd again from eight to twenty a ater a; 


e twenty-two fathoms, ſandy ground; and then we ſuddenly ſaw rod It, 

% under us, where we had but ſeven fathom, and the next caſt four And 
teen fathom again. And ſo having run N. N. E. from ſix in H d lov 
e morning till twelve at noon, about nineteen miles, we deepen'd o«Þ Med n 
<< water from ſixteen to twenty- five, and the next. caſt no ground, wiſh Wrved t 
& thirty-five fathom of line.“ weigh 
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Having met with an ancient navigator, who paſſes as the moſt « 
periene*d pilot in our nation for an Eaſt-India voyage, I aſk*d him abut 
his own obſervations concerning theſe unequal ſoundings ; and he ti 
me, that he had not only met with them elſewhere ; but that not f 
from the mouth of our channel, he had ſometimes found the bottoms 
the ſea ſo abrupt, that in failing twice the, length of his ſhip, the watt 
wou'd deepen from thirty to a hundred fathoms, if not much more. 
And a noble perſon, who has, ſeveral times, had the command d 
the Evgliſh fleet, informed me, that he had obſerv'd the bottom of l 
ſea to be exceeding unequal in neighbouring places; and that fal 
once, even in our channel, he perceiv'd the water to make a rippli 
noiſe, like that of the Thames under L21d0n-bridge, ſo that he-was = 


1. 
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hey were falling upon ſome ſhoat; the water being twelve or four- Nar. Hier! 
Nea fathoms deep; and going a little further, he caſt out the plum. & WW 
aer again, and found it about thirty fathoms. He added, that he 

Jad made many ſuch obſervations, but took notice of rippling water 

only when the tide was ebbing z. yet in a deep ſea, meeting with the 

re in the upper part of the water, and. thinking it improbable there #* 


& Mould be any ſhoal there, he order'd the depth to be founded, and found 
. to exceed thirty fathoms; and after he had paſs'd on a little fur- 
| Wher, the ſea was ſo deep, that he could not fathom. it with his ordi- 
„ Wary line. | 


Another thing obſervable, at the bottom of the ſea, is, the great De preſire 
Preſſure of the water there againſt other bodies. But for a manifeſt 4 = bottom- 
Proof of this, we caus'd a cylindrical glaſs, that was open only at one * 
Id, to be ſo depreſſed: in a glaſs-veſſel full of water, with. a conve- 

ent weight of lead, that none of the air could get out; whilſt we 

Wſily diſcern'd thro? the liquor and veſſels, which were all tranſparent, 

Mat as the inverted cylinder deſcended deeper, the external water 
mpreſs'd the impriſon'd air, and aſcended higher in the cavity of the 
Winder ;. againſt whoſe: ſides we had before-hand plac'd a row of 

arks, whereby to take notice of the gradual. aſcent and-deſcent of 

2 internal water. 

Having inquired of two ſeveral. perſons, one whereof had, with a 
Wving-engine, been at the bottom of the ſea in a. cold northern re- 

Won ; the other having. done the like, in an engine much of the ſame 

rt, upon the coaſt of Africa; I found their relations to agree in 

Wis, that the deeper they deſcended into the ſea, the more the air, 

ey carried down with them, was compreſſed ; and the higher the 

al} Water aſcended above the lip or. brim of the engine into the cavity 

it. 

And an engineer of my acquaintance, who had been often at ſea, 

d lov'd to try concluſions, aſſured me, that having, ſeveral. times, 

led near the ſtreights mouth, over a place where the ſea was ob- 


wf rved to be of a notable depth, he found, that if he let down with 

weight into the ſea, ſuch a. vial as the ſea · men uſe to carry their 
te Wandy in, containing a pint. or a quart, it wou'd, when it came to be 
ab nk forty fathoms under water, if not ſooner, be ſo oppreſs'd, as to 


cruſh'd to pieces. He alſo averr'd, that having exactly clos'd a 
etalline æolipile, and with a competent weight ſunk it ſixty fathoms 
Wo the fea; when he pull'd it up again, he <5} that the great preſ· 
re of the water had, in ſeveral places, cruſh'd it inwards. 
A third thing obſerved, at the bottom of the ſea, is, the tranquil- Doe tranquil 
y of the water, if it be conſiderably diſtant from the ſurface. For 10 1 
o the winds have power to produce vaſt waves: in that upper part * . 
the ſea, which. is expos'd to their violence; yet the vehement 
tation diminiſhes, by degrees, as the parts of the ſea. lie more re- 
te from the ſuperficies; ſo that towards the bottom, if that lie 


con- 
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Nax. Hier. conſiderably 'deep, and far from ſhore, the water is ſcares ſenſibly & 
[ ſturb' d. 4 ton He. 5 


This calmneſs of the ſea will appear ſtrange to many, who, adm. 
ring at the force of ſtormy winds, and the vaſtneſs of the waves th 
raiſe, do not, at the ſame time, conſider the almoſt incomparabſ 
greater quantity and weight of water that muſt be mov'd, to mal 
any great commotion at the bottom of the ſea; upon which ſo great 
a maſs bf ſalt-water is conſtantly incumbent. oo 
But a diver, . who, by the kde of an engine, could continue for ſons 
hours under water, inform'd me, that the wind being ſtrong, ſo thy 
the waves were manifeſtly ſix or ſeven feet high above the ſurface q 
the water, he found no ſign of it fifteen fathoms deep; but that if th 


blaſts continu'd long, they then mov*d the mud at the bottom, any 


made the water thick and dark; and that ſtaying once at the bottom 
of a deep ſea very long, he was amaz'd, at his return to the uppy 


= of the water, to find a ſtorm there, which he dreamt not of; 


ving left the ſurface calm when he deſcended. . 
A great traveller, who had aſſiſted at a rich pearl-fiſhing in E 


| Tudia, told me, that he had ſeen the divers deſcend when the ſea wu 


ſo very rough, that ſcarce any veſſel would venture out of port; yt 
thoſe returning divers aſſured him, that, at the bottom, they had found 
no diſturbance of the water; and this tho' the ſituation render'd i 
exceeding likely to be a troubled ſea. | 


And a very eminent ſailor aſſured me, that having, ſomerimes, be 


in great ſhips that drew much water, he had dived to the keel of 
them, when under fail, and obſerved the agitations of the water to be 
exceedingly diminiſhed, even at that ſmall diſtance from the upper par 
of the waves; he added, that in America he learn'd to dive of th: 
Indians, who taught him, by their example, to creep along by the rocks 
and great ſtones, that lay near the ſhore, at the bottom of the water 
who thus ſhelter themſelves from the ſtrokes and other ill effects of th! 
billows, which, near the ſhore, when the ſea is ſhallow, often hurt and 
endanger ſwimmers and unſkilful divers. But when they are, by ti: 
means, got farther from ſhore, and into deeper water, they will ſecur 
ly leave the ſhelter they had, till then, made uſe of, and ſwim withi 
a few yards of the ſurface of the ſea ; fearmg there no danger from tir 
toſſings and commotions of the upper part of the water. 
And farther, a great commander at fea, who has both an extra 
dinary curioſity, and an unuſual care in making obſervations, inform 
me, that he had lately been at a place when the ſea was often tem: 
peſtuous; and that they found, by a ſure mark, the ſtorm did m 
reach, with any efficacy, four fathoms beneath the farface of the watt! 
I have ſollicitouſly inquired, whether the tides reach to or near te 
bottom of the deeper ſeas; but found it exceeding difficult to obta! 
any ſatisfaction about a problem, that moſt navigators, I have cor 
vers'd with, ſeem not to have dream'd of. 
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indeed, 1 have heard, of currents driving the founding line, at Nar. Hisr. 
| a great depth, with a briſk motion, contrary to. that of the ſhip; 
undd a ſkilful obſerver, who commanded many of our Exgliſß men of 
war, own'd to me, that he had, near the Sound, obſerved the upper 
and lower parts of the water, to move, with a confiderable ſwiftneſs, 
Nifferent ways. e 3 
But one of the moſt ancient and experienced pilots of our nation, 
W fired me, that failing beyond the cape of Good-Hope, into the ſouth 
as, he made trials of the motion of the upper parts of the water 
Above the lower; where, fometimes, caſting out a large heavy plum- 
met, he let it down to ſeveral depths ſhort of go fathoms, without any 
enſible operation upon the motion of the boat he ſtood in; bur 
Shen he ſunk his plummet lower, to about 100 fathoms ; he then 
Wound, that tho? it reached not to the bottom of the water, yet his 
Woat turned towards the tide or current, as if it lay at anchor; the 
Pater running by the fide of the boat at the rate of three miles an 


our. aaa 0: 
And one, who ſpent ſome time at a famous Eaſtern pearl-fiſhing, 
Sold me, the divers affirmed to him, that ſometimes at the bot- 
Sm of the deep waters, there ſeemed to be a ſtagnation of the ſea ; 
that they would, to a particular height, riſe directly upwards ; but 
Wat at other heights, they were carried away by the ſhallower wa- 
Ers, ſo as to be found, when they emerged a great way off, from the 
; «nd of the ſurface, perpendicular to that part whence they began to 
end. | ©2008 
F Laſtly, a learned merchant ſent me the following account, of an 
Straordinary in-draught of the ſea, on the coaſt of a great iſland of 
e ſouthern ocean. At Campar and Raken, on the eaſt coaſt of 
Sumatra, is in the river's mouth, to a certain diſtance, at each new 
and full moon, a violent in-draught of the ſea, called Buyna, which 
approaches with an hideous noiſe, and mountain high; ſo that what- 
ever oppoſes it periſheth, Its approach is in three parts, the firſt 
high, but not ſo terrible; the ſecond high, black and horrid ; the 
third low, and of gentle motion. Before its approach, it gives ſo 
fair warning, that the ſailors may eat, and bathe themſelves, before 
they weigh anchor; but when they weigh, they muſt row hard 
againſt it; and when its fury is paſt, follow with it, till they re- 
turn to their anchor-place. The true reaſon hereof the inhabitants 
cannot diſcover. My opinion 1s, (adds my relator) that the mouths 
of the rivers there, being choaked up with their ſand-banks, and 
ſo render'd very ſhallow ; when the great ſpring-tides come rollin 
over thoſe ſhoals, at the new and full moon, out of the Malacca 
regs, a * engl is irreſiſtible by ſuch ſmall veſſels as uſe 
that port; whence they are forced to weigh, and bear up againſt it, 
for fear of being ſtranded or ſplit.“ W ht: 
The 
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Nar. Hisr. The laſt obſervable I ſhall mention is, the growth of plants at t% 
bottom of the ſea. | 2s . | 
- Plantsgrow- An eminent and inquiſitive perſon, who ſpent ſome time on the 

ing at the bet- coaſt of Africa, where he was preſent at a coral-fiſhing, told me, |, 
om of the ſea. had found coral ſoft and flexible, but not truly red, when firſt brough 
up into the air; the bark being worſe coloured, than the ſubſtan, 
it cover d; but that when the bark was taken off, and the o 
part expos'd to the air, the redneſs diſclos'd it ſelf. When I d 
manded, whether he had obſerved any inky ſap aſcend, to nouti 
the ſtony plant; and whether he had ſeen any thing like ber, 
upon it; he ingenuouſly confeſs'd to me, he had not been fo curiq 
as to make inquiry into thoſe particulars ; but that having brok 
ſome of the large pieces, he took notice, that the more inteny 
ſubſtance was much paler than the other, and very whitiſh ; 2 
that at the extreme parts of ſome branches, or ſprigs, he obſery 
little blackiſh knobs; which he did not then know what to mi 
of. But as to the depth of the ſea in that place, he ſaid, *twas 90 
10. fathoms. 

And a gentleman, who failed much in the Eaſt, aſſured me, th 
often meet in thoſe ſeas, with a certain ſort of coral, not white, vlt 
bears a ſmall fruit like a round berry, of a pleaſant colour, and eſteen 
a rarity. 

Aſling a profeſs*d diver, whether he had not found trees, or fr 
in the depth of the ſea; he told me, that in a great ſhip wherein 
he deſcended, to recover thence ſome ſhip-wreck'd goods, he m 
ſurpriz d to find, in ſeveral places, a certain ſort of unknown fri, 
of a ſlimy and ſoft conſiſtence, about the bigneſs of apples, but u 
ſo round in ſhape z which, when he brought up into the air, ſo 
began to ſhrink like old rotten apples; but were much harder, a 
more ſhrivel'd. And *tis remarkable, that this happen'd in a lf 
northern ſea. * 

One who made a conſiderable ſtay about Manar, told me, he learn 
from the divers, that in fome places thereabouts, there grows at 
bottom, in plenty, a ſort of trees bearing leaves, almoſt like thoſe 
laurel, as alſo a certain fruit. | 

I was, likewiſe, informed by an eye-witneſs, that near the coaſt 
Moſambique in Africa, there grows at the bottom of the ſea, numer 
trees, bearing fruit; which he deſcribes to be very like that wi 
in America they call Acayu ; the leaves alſo reſembling thoſe of t 
Tree. 

But the moſt acceptable information I could procure about {i 
marine plants, is that which concerns the famous Maldivian, 
Cocoa nut, ſo highly eſteem'd in the Eaſt, that, as ſome write, it“! 
great preſent from one king to another; and is beſides greatly c 
mended in Europe by phyſicians ; for, the origin of this dear d. 
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s almoſt as much controverted, as its alexiterial virtuzs are ex- 
oll'd. | 


th A man of learning, who had reſided upon the ſpot, told me, he 
E often heard from the divers, that there are real nuts or fruit, bore by 
4 ſort of cocoa- trees growing at the bottom of the ſea; and that they 
ac re thence either torn off by the agitation of the water, or gather'd 
id dy the divers. This fruit is ſmaller than moſt other ſorts of cocoa's, 
G6 Whoſe maturity they do not ſeem to arrive at. He thinks the ſpecies 
ri ay have been very different from what it is; and have come from 
mg Mus fallen into the ſea; together with the ruin of ſome little iſlands 
ws ndermined by the water, and ſo drowned : of which, he told me, 
wa e ſaw three or four inſtances, during his ſtay there. He added, that 
my Whilſt the fruit was under water, they obſerved no diſtinct ſhell and 


ernel; but the entire nut was ſo ſoft, that it might be eaſily cut 
ith a knife, and was eaten like their other fruits; that being kept, 
r e about a week, in the hot air, it grows ſolid and ſo hard, as to re- 
Muire ſteel tools to work upon it; and laſtly, that tho' even upon the 
ace, the fairer ſort be of very great eſteem, yet there are none of 
Ich prodigious price as is given out, He preſented me with one, about 
Wc bignels of a large egg, and a fragment of another; which are both 
ry hard, 


Count Mar/igh has, from his own ex- ticulars, relating to this ſubject: ſome ſketch- 
rience, wrote a very voluminous, phyſical | es whereof M. Fontanelle gives us in his hi- 
ay, upon the natural hiſtory of the ſea ; | ſtory of the Royal Academy, for the year 
d therein occur abundance of curious par- | 1710, 
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HE great advantages of chymiſtry,. and its exceeding 
uſefulneſs both to. philoſophy. and medicine, ſeem to be 
very) little known, or red by the generality. of 
For this reaſon, and becauſe Mr. Boyle has been cenſured 
me learned men, for cultivating an art which they appre- 
aed to be unworthy of him, I would willingly offer ſome- 
ig, from others, towards the clearing of this matter, and 
Ving off an aſperſion, which, thro a falſe nation of chy- 
Very, has been caſt upon our excellent author. 

Mie ſare to obſerve, with an eminent writer, that © chymiſls 
ray be divided into three ranks : ſuch as look after the 
Wenowledge of nature in general ; ſuch as ſeek out and pre- 
Mare medicines; and ſuch as ſearch after riches, by tranſ- 
mutations, and the great elixir. The two firſt, ſays that 
Warned prelate, have been very ſucceſsful in ſeparating, 
compounding, and changing the part of things ; and in ſhew- 
ing the admirable powers of nature, in the raiſing of new 
con ſiſtencies, figures, colours, and virtues of bodies: and 
Vom their labours, the true philoſophy is like to receive 
the nobleſt improvements. But the pretenſions of the third 
ind are not only to endow us with the benefits of this life, 
but with immortality it ſelf ; and their ſucceſs has been as 
Vnall as their deſign was extravagant; — but certainly, 
I they cou'd be brought to content themſelves with moderate 
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„things; to grow rich by degrees; and not to imagin | 
« ſhall gain the Indies out of every crucible ; there migh| 
« — er things expected from them. And of thi; , 
& have good aſſurance by what is come abroad from di 
« emment perſons , among whom ſome are members if f 
« Royal Society. And if it were not already excelley, 
« per form d, I might ſpeak largely of the advantages ti; 
% accrue to phyſic, by the induſtrious labour of ſuch chynjj 
* as have only the diſcreet and ſober flame; and not) 
&« wild lightning of the others brains.” * 

Of the art, as tit purſued by the third kind of chynijl 
T ſhall here take no notice; but only as tis happily prafjjj 
by the other two. 

The office of chymiſtry is, by the application of fire, to ſi 
rate the parts of natural bodies into diſtinqt parcels ; and 
means of the ſame agent, to unite the paris of others intia 
whole. This is, nearly, the definition of that judicious ch 
miſt, M. Homberg. | | 

Now the operations of chymiſftry being generally perſim 
iu tranſparent veſſels, upon known bodies, by known efficient 
it is an art that, at firſt ſight, bids fair for improving b 
phy/ic and philoſophy ; ſiuce it eafily preſents us with a gu 
variety of reſolutions and compoſitzons ; and fſhews u th 
ſeveral ſteps that are taken to produce them. There are in 
berleſs bodies in nature, which the fire actually divides in 
ſeveral parts, according to their different degress of volt 
ty, gravity, or attraction; and unites others, as the text 
Figure, and the attractive power of their parts determi 

ence, therefore, we have an opportunity of Viewing natin 
either in a more ſimple, or a more complex ſtate than til 
wherein ſhe, of her ſelf, appears. And this muſt neceſſui 
lead to ſome diſtovery of the properties of different bodin 
whereby philoſophy will be improved. and as the differ 
parts, and different combinations of animal, mineral, and | 
table ſubſtances, have different medicinal virtues ; phyſic ui 
by this means, receive improvement alſo. . 


* Dr. Sprat's Hiſt, of the Royal Society, þ. 37. 
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„be beſt way of explaining nature, ſays M. Fontanelle, 
ir to imitate her, and make her, by art, produce the ſame 
effects from known cauſes, which we our ſelues can put 
in action. By this means we become witneſſes of the 
obenomena, and the ſeveral ſteps taken to produce them; 
and may, if the analogy be juſt, ſafely conclude, that the 
Wratural phenomena have the ſame origin with the arti- 
cral.” : 
ut no art can ſo well as chymiſtry, imitate the more ab- 
ſe and hidden operations, and phenomena of nature. Thus 
familiar and obvious examples, it ſhews us how light- 
g, and the Aurora borealis, are producible ; theſe being ex- 
ttely reſembled by Phoſphorus : by ſome eaeſy xperiments of 
imation and precipitation, it ſhews how the odd effetts of 
Plague may be ſuddenly produced and ſtopt; and it accounts 
2: other firange phenomena, which ſeem inexplicable by 
other means than what this art affords. 
=: well obſerved by the learned Boerhaave, that © all the 
Nanges which a body undergoes, are made by motion; and 
erefore, ſays he, we muſt ſearch into its cauſes, and learn 
e manner whereby it may be excited, changed, and ſtopp d. 
ait theſe powers lie out of the reach of the human mind; 
leſe from the obſervation of evident effects, they firſt 
Pear to the ſenſes.” ** We cannot, therefore, do better, con- 
Vue he, than to fix our eyes upon thoſs motions, which 


bh one body to another, again to ſeparate them, and 
we force of fire to give them their proper motion, muſt L 


Vo eſfectual means to gain the knowledge of the powers 
F bodies. And this is the whole office of chymiſtry, which 


philoſopher, who knows how to apply it ; and the beſt 
tit known to reveal the ſecrets of nature. 

hmiſtry, indeed, has been wretchedly abuſed ; and great 
ers in the art, have ſtrain'd and applied it to purpoſes for 
eb it ſeem d never deſion'd. | | 


Boerhaave in Serm. Acad, de Chemi ſuos errores expurgant. A, 1718. p. 15. 


1 


The 


% when bodies begin to at? contiguous to others. Now, to 


%, therefore, be an excellent inſtrument in the hands of 
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The general fault committed herein, was, that from a g. 
caſual experiments, they would needs account for all th 
eaſes in the human body, all the phenomena of nature, and, 
the myſteries of religion: for chymiſtry has had its enthy;,,W8 War) 
And doubtleſs, as managed by them, it has been the oceaſun "> BY 
much miſchief in the world. 1 4 * 17 
Theſe errors, however, are not to be attributed to the, 
but to the artiſts. And if ſome chymiſts have introcu 
errors into this art, they are happily expunged by othey, 
as the diligent Boerhaave, in a ſer diſcourſe, has abundui 
roved * 135 e | 
In ſhort, chymiſtry is another thing than what it form 
War; it has now made ample amends for all the darky 
and obſcurity herein it formerly involved the world. They 
were the clouds and ſmoke, but ours the flame and the ligh, 
Let any more compare the Prælectiones Chymicz / 
Freind, with the commou Tyrocinia of chymical writers ; 1 
treatiſes of M. Homberg, with thoſe of Tachenius ; a(t i 
chymical pieces of Mr. Boyle, with thoſe of Helmont ; a 
will be ſenſible of this difference. 
Who can read the accounts, which Meſſieurs Homber 
Lemery, and the illuſtrious Newton, give of the action if th 
fun, and of fire, upon bodies, without being ſurprisd u 
delighted, at the proſpett it opens; and at the great Inf 
whereto, on ſolid and experimental grounds, it carries ut! 
philoſophy ?- Theſe great men evidently demonſtrate, that f 
is. a grand, and an active principle in nature; that dali 
againſt bodies, tis abſorbed by them; that lodging it [elf tins 
in, it becomes the cauſe of all the light they give us; audi. 
were it not for this admiſſion of its rays, our fluids uu, 
ſolids, and our water ice. | | 


NM. Homberg ſhews, that the rays of the ſun exerci'"i 
actual force, or trujion ; for he found, that a very light gt 


* Serm. Academ. de Chemia, | | 5 | 

+ Qui Hombergiana Tachenio, Helmontio Boyleana ; qui vulgatos tirociniorum ſcrip 
contulerit cum iis quz in miſcellaneis Germanorum, in monumentis Gallicis, in Iritis 
Jam habentur commentariis, prudens ferat judicium ; nec juſtum hujus calculum reform 


The PREFACE. cclvii 


oſed to the focus of 4 burning-glaſs, would be turned over 
FL, tbe matter whereon 'twas laid; and that the rays, 
bon, by ſtarts, thro' a ſmall lens, upon the ſpring of a 
W::ch, ſtraiten d and ſtuck with one end into à board, made 
Vvibrate; as if it had been puſh'd with a ſtick. F | 
( The ſun, ſays M. Lemery, may be conſidered as the grand 
| KW r:/ervatory of luminous matter; and all inflammable bodies, 
oh Was /ittle reſervatories ſubſervient to him; that, as ſo many 
„ WV /::tle ſuns, occaſtonally ſupply our neceſſities. ” 
, Homberg farther ſhews us, that & the light of the ſun 
| impinging againſt terreſtrial bodies, modifies them accord- 
ing to their ſeveral textures: thus ſome, as water, it 
eaſily keeps fluid; of others, it forms oily, unctuous bodies; 
aud makes inflammable ſubſtances of ſalts, of earth, and of 
Later; none of which are, of themſekves, inflammable ; {6 
bat the other chymical principles of bodies, ſerve chiefly to 
W4etan this, or to be changed by its actious upon them. 
e luminous matter,” according to the ſame excellent 
%, © inſinnates it ſelf into the ſubſtance of bodies, to 
oauce their ſulphur; changes the arrangement of their 
arts ; mcreaſes them, and, by conſequence, alters the ſub- 
tance of” the body it ſelf, after as many different manners, as 
different quantities it can be differently placed; whence 
roceede an infinite variety. So that, would we compare 
he variety of the materials which exiſt, with thoſe which 
iht be brought into being, by all the combinations poſſible 
be nade; we muſt ſay, that the univerſe, ſo far as we 
| [4 wow of it, is but very ſmall, in compariſon of what it might 
FH aud that, if there were ſeveral worlds, formed like 
Ws of ours, they might all be differently furniſhed with 
Wes, without changing either the manner, or the matter 
e bodies, whererf they ſhould conſiſt : which demon- 
ales an infinite contrivance and power in the Being who 
ae the univerſe. | 
87:4 2 [711] greater hilofopher, prompted by chymacal expe- 
ente, demands, whether 5 groſs bodies, and light, are not 


+ Hiſt, de Acad. A. 1708. p. 25. 
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heat of boiling water; conſequently, the dry earth in i 


A very long time. A ſphere of plowing iron, one in 
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„ convertible into one another; and may not,” ſays he, body 
receive much of their activity, from the particles Of ligh 
« which enter their compoſition ? For all fixed bodies, hen 
« heated, emit light, ſo long as they continue ſufficiently y 


and light mutually ſtops in bodies, as often as its yy 
« ſtrike upon their parts. I know no body leſs apt to ſhjy 
« than water; yet water, by frequent diſtillations, chang 
into fixt earth, as My. Boyle has tried; and they ji 
« earth, being enabled to endure a ſufficient heat, ſhine jo 
« heat like other bodies.” F 
And to ſhew to what noble purpoſes ſuch conſideratin 
may ſerve, I ſhall add, from the ſame great philoſijn 
that © the ſun's heat is as the denſity of its rays; that 
« reciprocally, as the ſquare of the diſtance of the pl 
« from the ſun ; and therefore, ſince the diſtance of the cum 
* in the year 1680, (that comet being on the 8th of Decemh 
« in its perihelion,) was from the ſun's centre, to the iÞ | 
« flance of the earth from the ſame, as about 6 to 1 
& the ſun's heat at the comet, was, then, to the ſummi 
« heat with us, as 28,000 to 1. But the heat of by 
« water, is about three times as great, as the heat ti 
« dry earth receives from the ſummer's ſun; and the lu 
* of glowing iron, is three or four times greater tha 


« comet, in its peribelion, might receive à heat from || 
% ſun's rays, 2000 greater than that of red-hot iron: 
„heat ſufficient, immediately to * ov and conſime 
« manner of vapours, exhalations, and volatile ſubſtantt. 

This comet, therefore, received an immenſe degri: 
« heat from the fun ; and this heat it might preſer"' i 


« diameter, will ſcarce loſe all its heat in the ſpace if 
& hour, when expoſed to the air; and a larger ſphere ll 
* longer preſerve its heat, in proportion to its diamilt 
« whence a globe of red-hot iron, equal to our earth,! 
is about 40,000,000 feet in diameter, would require 50 
& years to cool in, * 


* Newton, Princip. p. 466, 467, 


— 
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© 2 /uch 4 remarkvble inſtance, I choſe to ſhew the great 
We /ulne/s of chymiſtry to philoſophy ; for tis the peculiar 
wince of chymiſtry, to conſider the properties and the effetts 
fre and heat. And it were eaſy to bring other examples, 
vi WW 1anifeſt what great improvements may be made in philo- 
%, Y means of chymiſtry. | 
ut becauſe we here chiefly rely upon authorities, to encourage 
recommend this fludy ; that great reſtorer of learning, the 
7A Verulam, tells us expreſly, that © in diſcovering the 
Wy/teries of nature, we muſt make experiments by fre; 
Wind that chymiſtry is the principal art to perfect natural 
W:i//ory, and to advance medicine.” And of the truth of 
s dofrine his lordſhip has given ſubſtantial proof, particu- 
ly in his account of the nature of fire and flame; a ſubjett, 
ie has ſince been ſo advantagiouſly proſecuted by M. 
Wmberg, M. Lemery, ſome German chymijts, Mr. Boyle, 
= he great Sir Iſ. Newton; that they ſeem to have left 
e for the induſiry of future ages to diſcover in it. : 
1 Mr. Boyle, we may ſafely ſay, had never been that emi- 
t philoſopher he was, were it not for the aſſiſtance of 
fry; an art, wherein he greatly delighted, and earneſtly 
einmends for the uſes of philoſophy, and the purpoſes of 
=. Let any one carefully read his following pieces; or the 
going ones upon nitre ; fluidity and firmneſs ; volatility and 
Aue ſe; and other particular qualities of bodies; all which 
wholly built upon chymical experiments ; and then declare, 
Wether chymiſtry has not been, thro' ignorance of its worth, 
y accuſed ; and whether it is not a moſt uſeful branch 
atural philoſophy. 
e teſtimony of Dr. Freind too, who well underſtands the 
rare and uſe of chymiſtry, ought not to be omitted upon this 
ion. His diligent ſearches into this art, have plainly 
ed him, that, notwithſtanding the ill uſe which has ſome- 
pcs been made of it, a thorough knowledge therein might be 
V advantagious to the theory, as it has already been uſe- 
to the practice of phyſic.* 


* Frezad. Emmenolog. Præf. 
ERS But 
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ers of bodies, from a conſideration of their effects, alway; y, 


peculiar nature and properties of particular bodies. 


ſupplies many ſubſtances, uſeful in particular trader, aui 


philoſophy and phyſic. 
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But if any one ſhall ſtill retain a doubt of the worth ay, 
lities of chymiſtry, to reward thoſe who cultivate it; lt h 
conſider the prattice and procedure of the happieſt Philoſophy 
the world ever yet cou'd boaſt, the great Sir Iſaac Newt, 
who, when he demonſtrates the laws, the actions, and the In 


| | 


duces chymical experiments for his vouchers ; and when, to ſj, 
other phenomena, he makes uſe of theſe powers, his refuge: 
to chymiſtry; whence he manifeſily ſhews, that without i, 
aſſiſtance of this art, even he cou d hardly have explain; 


That chymiſtry has furniſhed the ſhtps with many excel 
preparations, and ſuch as have ſeveral advantages over 
common Galenic remedies, is now too generally allow d, un 
that particular examples ſhou'd be produc'd of it: That 
art, alſo, meliorates ſeveral metalline and mineral bodies,u 


ſeveral occurrences of human life, 1s a matter of fact achy 
ledg'd by all who are acquarnted with the art, and it. 
duttions; ſo that it were time miſpent, by an inadutin 
more particulars, to ſhew its uſefulneſs to mankind, bit 


is evident, therefore, that nothing but an intire iginu 
of chymiſtry can cauſe it to be ill ſpoken of ; and that it it 
far from being an employment unworthy of a Ing a 
a philoſopher ; that it is one of the principal whereto he ui 
to addict himſelf, who wou'd improve either philoſoply 
phyſic.F 


for thi 


wea ſon: 
. 33 ixed 
Deſino igitur ſed in eo, in quo ultimam perſpicientiæ humanæ metam poſuiſſe vi Ind 
natura, 1/aaco Newtono, Ille, licet adeo felix ut cum vivente de principatu in philoly 
contendat nemo ſanus, quando leges, actiones, vires corporum ex nfis demo atura] 
effectis, non aliud quam chemiam allegat; quando inventas ibi vires iterum extra eXPet 
applicat phznomenis, mera chemica advocat, claroque teſtatur exemplo, abfuiſſet d minin 
fingularium corporum propriam indolem, proprias vires, vix potuiſſe mortalium per d ele 
ciſſimo cognoſci. Boerbav. Serm, Acad. de Chemid,.p. 39, 40. FIX. 4 
H. In phyſicis nil deſperandum hic (i. e. chemia) duce ; omnia bona ab hac ſperits IrINCIP 
medicis; abditiſſima revelare, extricare impedit#, latentes corporum vires detegere, 11 ad be 
dirigere, mutare, applicare, perficere, docet fideliſſime. Boerhaw, Serm de Chem. p. 3, The 
nd ſig 
Pre ſaic 
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+ CONSIDERATIONS 


UPON THE 


| | xperiments uſually produced in favour of the four 
elements, and the three chymical principles of mix- 
cd bodies. 


SECT. I. 


Otwithſtanding the ſubtile reaſonings of the Peripatetics, and The number 
the pretty experiments of the chymiſts, I am ſo diffident as 9f he 2 
to think, that if neither can produce more cogent arguments, 7 Amel 
Mr the truth of their aſſertion, than are uſually given; a man may principles 
geaſonably doubt as to the number of thoſe material ingredients of db:ful. 5 
ixed bodies, which ſome call elements, and others principles. 
Indeed, when I conſider'd, that theſe principles are as eſſential in 
atural philoſophy, as the real elements themſelves are in the univerſe; 
expected to find them ſolidly eſtabliſned. But upon impartially ex- 5 
mining the bodies themſelves, which are ſaid to reſult from the blend- d 
elements; and torturing them into a confeſſion of their conſtituent 
principles 3 I was quickly induc'd to think, that the number of them 
ad been contended for with more earneſtneſs than ſucceſs. 
The words element, and principle, are here uſed as equivalent terms; Elements and 
nd ſignify thoſe primitive and ſimple bodies, of which the mix'd ones principles, 
re ſaid to be compos'd ; and into which they are ultimately reſol vd. 1 E 
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Tis ſaid, that a piece of green wood, by burning, diſcovers 4, 


WY ſour elements of which mixed bodies are compoſed : the fire appearing 
Arguments in the flame, by its own light; the ſmoak aſcending, and readily tur. 


for the four 


elements 


Conſider d. 


without cauſing any other alteration; for otherwiſe, bodies may afſot 


ing into air, as a river mixes with the ſea ; the water, in its gy, 
form, boiling out at the ends of the ſtick ; and the aſhes remaining 
for the element of earth. 

This doctrine of the four elements is, alſo, ſaid to have been q. 
liver'd by Ariſtotle, as the reſult. of his ſtudy and application, in con. 
paring the theories of the former philoſophers ; and that it has, ey 
ſince, been univerſally embraced by men of learning, till Paracelfus, uy 
a few other chymiſts, deny'd it, and aſſerted only three principles, whi 
they endeavoured to diſguiſe by the terms, ſalt, ſulphur, and mercury! 


But by this experiment it ſhould appear, that the elements are mv 
of mix*d bodies, rather than mix'd bodies of the elements. For h 


wood, thus analyz'd, and other bodies diſſipated and alter*d by th 
fire, it appears, that the ſuppoſed elementary fire and water are nut 
out of the concrete; not that the concrete was made up of fire an 
water. And, it has never, that I know of, been prov'd, that nothin 
can, be obtained by committing a body to the fire, that was not pr. 
Exiſtent in the body. WE ON 3 

Tis true, when a refiner, mixing gold and lead, expoſes them i 
on the cupel to a violent fire; he thereby ſeparates the mixture im 
its component ingredients, gold, and lead, which, driven off with tt 
droſs of che nobler metal, makes litharge of gold. 

But then we do not ſee nature pull down a parcel of the elemen 
of fire from, where *tis fancied to be plac'd, near the orb of the mo, 
and blend it with a quantity of each of the three other elemens, 
to compoſe every mix*d body; as we ſee the refiner take both gal 
and lead to compoſe the maſs we ſpeak of. Beſides, it remains to i 
proved, that the fire only takes the elementary ingredients aſunde, 


ſubſtances which were not pre-exiſtent in them; as fleſh, too long kep, 
produces maggots, Sc. Now that the fire does not always barely ſepart 


the elementary parts, but, ſometimes at leaſt, alters the ingredients0 


*The judicious M. Homberg, who has 
greatly improved the art of chymiſtry, or 
rather advanced a new one, gives us the 
following account of the three chymical 
principles. 'The faline principle is, ac- 
cording to him, a matter ſoluble in water, | 
and unreſolvable by the fire; being the acid | or liquid ſubſtance, perfe&tly reſembli 
ſubſtance, and general baſis of all falts ; | a fluid metal; being nearly of the = 
tho' never to be found in a pure and un- | weight with filver, and wetting noi 
mixed ſtate. but metals, See French 3 17 

This author, by numerous experiments, p. 4. 4. 1705. p. 117. 4, 1708. 
made with the 5 care, cou'd — ob · RR 2 x ” 
tain any ſulphureous principle from bodies ; 


and brings ſeveral arguments to prove, 
ſuch a principle is, in reality, fire or ig 
ſtriking againſt, reſiding in, and ating? 
on bodies. | 
The principle, mercury, is, according 
the ſame candid chymiſt, a real quick-l 
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Wodies, appears probable from the inſtance given; wherein there is Cmiſtry. 
Wothing elementary ſeparated, by the great violence of the refiner's WJ 

re: the gold and lead, which are the two ingredients ſeparated by 

Ine analyſis, being yet perfectly mix*d bodies; and the litharge being 

Nead indeed, but ſuch as is different in conſiſtence, and other qualities, 

From what it was before. And I have, ſometimes, ſeen parcels of 

Flaſs adhering to the teſt, or cupel; which proceeding, as well as the 

old or litharge, from the analyſis, is not, ſurely, a third ingredient 

Produced out of the maſs by the fire. | 

But, chere are many bodies, from whence it ſeems impoſſible to extract 

Pur elements by fire: and which of them can be obtained from gold, 

Sy any degree of fire whatſoever? Nor is gold the only body in na- 

ure, that would puzzle a bare Ariſtotelian to analyze, by the fire, into 

ementary bodies: for ought- I have yet obſerv'd, filver calcin'd, 

enetian talc, &c. are ſo fixed, that to reduce any of them into four 

terogeneous ſubſtances, has hitherto prov'd a taſk much too hard 

en for chymiſts.. | 

And as there are ſeveral bodies, not reducible, by fire, into ſo many 

four heterogeneous ingredients; ſo, there are others which may 

reduced into more: human blood, and that of other animals, 

eld five diſtin& ſubſtances; phlegm, ſpirit, oil, ſalt, and earth; as 

WE perience teſtifies. | 

| To proceed farther 3 it ſeems probable, that at the firſt production of The matter of 

ixed bodies, the univerſal matter, whereof they conſiſt, was actually “ _ _ 

vided into little particles of ſeveral ſizes and ſhapes, variouſly mov'd. 5% f — 

Beſides what happens in the generation, corruption, nutrition, and vieles, of dife- 

creaſe of bodies; microſcopes, by diſcovering the extreme minute- rent /hapes and 

ls of the ſcarce ſenſible parts of concretes 3 chymical reſolutions A 
mixed bodies, and many other operations of fire upon them, ſeem 

ticiently to manifeſt, that they conſiſt of parts very minute, and 

different figures: and that there alſo intervenes a various local 
tion of ſych ſmall bodies, will ſcarce be denied; whether we 

Put the origin of matter aſſigned by Epicurus, or that related by 
ges. For, the firſt purpoſes, both mixed bodies, and all others, to 
produced by the various, caſual occurfions of atoms, moving 

emſelves, every way, by an internal principle, in the infinite Vacuum. 

iche infpired hiſtorian informs us, that the great and wiſe author 
things, did not immediately create plants, beaſts, birds, Cc. but 
oduced them out of thoſe portions of the pre- exiſtent created 
atter, which he calls water and earth; and allows us to conceive, 
at che conſtituent particles, whereof theſe new concretes were to 

Wilt, muſt have been variouſly moved, in order to be connected 
to the bodies they were, by their various coalitions, and textures 

compoſc. | Theſe farti- 


*Tis allo * - cles mightunite 
$ poſſible, that of theſe minute particles, many of the % ma. 


alleſt and contiguous ones aſſociated into minute maſſes; and by jr mteafih je 
I their parable again 
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Cbymiſtry. their coalitions, conſtituted ſuch numerous, little, primary concretion, , 


25272*5„„%: —ͤ—e — EE ES 
* a 
ts 
, 


ere not eaſily ſeparable into the particles that compoſed them. 5 

Gold will mix and fuſe, not only with filver, copper, tin, au 0 k 

lead; but with antimony, Regulus Martis, and many other minera,, WW. 72 

| and thereby compoſe bodies, very different both from gold, and te en 
| other ingredients of the reſulting concretes. The fame gold ny WY = 
alſo, by common Agua regia, and ſeveral other menſtrua, be reduc; a 

into a ſeeming liquor; ſo that the corpuſcles of the metal vil . 

with thoſe of the menſtrua, paſs thro? paper; and with them c ved 


gulate into a cryſtalline ſalt. And further, with a ſmall quanti 
of a certain ſaline ſubſtance, I can eaſily ſublime gold into the for 
of long cryſtals: and by many other ways may gold be diſguiz{ 


and help to conſtitute bodies of very different natures, both from ; 


ſelf, and from one another; yet be afterwards reduced to the ſan 
numerical, yellow, fixed, ponderous, malleable ſubſtance, it was bef 
its mixture. And not only the moſt fixed, but alſo the moſt fug 
tive of metals, conſpires to favour our aſſertion ; for quick-ſilver yil 
with ſeveral metals, compoſe an amalgam ; with ſeveral menſtry, 
it ſeems to be turned into a liquor; with Aqua fortis, it will b 
brought into either a red, or a white precipitate z with oil of vitri, 
into one of a pale yellow; with ſulphur, it will compoſe a blo 
red volatile cinnabar; with ſome ſaline bodies, it will aſcend in fom 
of a ſalt, diſſoluble in water; with Regulus of antimony, and fil, 
I have ſeen it ſublim'd into a kind of cryſtals z with another mi 
ture, I reduced it into a malleable body; and into a hard brit 
ſubſtance by another: and ſome there are, who affirm, tht by 
proper additions, they can reduce quick-ſilver into an oil; nay, int 
glaſs; yer out of all theſe compounds, we may recover the very {ant 
running mercury, that was the principal diſguiz'd ingredient of then 
Hence it appears not abſurd to conceive, that little primary malls 


derable 
rs of tl 
hree ti 
denfitie: 
ormer 


or cluſters, may remain undifſipated, notwithſtanding they enter ti ter! 
compoſition of various concretions; ſince the corpuſcles of gold ax — 
mercury, tho* not primary concretions of the moſt minute parid ure; fe 


of matter, but confeſſedly mix'd bodies, are able, plentitully, “ 


mimal ! 


concur to the compoſition of ſeveral very different bodies, withol 14 * 
loſing their own nature, or texture, or having their coheſion viohm nd wur 
by the loſs of their aſſociated parts, or ingredients.“ | iddle d 
A ubſtance 

Nee comp 

| | . Fon 

* Concerning the nature, and various | are terreſtrial, ſtony, alcalizate cone their f 
forms of bodies, and the ſulphur they con- | and air, which, probably, ariſes 68s 2 
tain, take the words of one, who ſcems ( ſuch ſubſtances by fermentation; be in Soy 
thoroughly to have conſider d them. Al- | ** ſtances very differing from one 2 why 0 8 
© tho a pſeudo-topaz, ſays Sir 1/; Newton, | in denſity; yet they have their retrar — 


« a Selenites, rock. eryſtal, iſland-cryſtal, | „powers almoſt in the ſame propoti 
«« vulgar glaſs, (that is, ſand melted toge- | to one another, as their denſities ; oy 
« ther,) and glaſs of antimony ; which 7 in that the reſraction of that * 


7 


OL. 


oietics, a 
iſe but an incon 


e writings o 


ant of experiments to ſhew the 


ixed in ſuch various proportions, 


ſtance, iland-cryſtal, is a little bigger than 
the reſt. And particularly air, which is 
3500 times rarer than the pſeudo-topaz, 
and 4400 times rarer than glaſs of antimo- 
ny, and 2000 times rarer than the ſele- 
nites, glaſs vulgar, or cryſtal of the rock, 
has, notwithſtanding its rarity, the ſame 
refractive power in reſpect of its denſity, 
hich thoſe very fubſtances have with re- 
pect to theirs; excepting ſo far as thoſe 
differ from one another. Again; the re- 
ration of camphire, oil-olve ; linſeed- 
pil, ſpirit of turpentine and amber ; which 
are fat, ſulphureous, unctuous bodies; and 
a diamond, which, probably, is an unctu- 
bus ſubſtance coagulated, have their re- 
ractive powers in proportion to one ano- 
her, as their denſities, without any conſi- 
derable variation. But the refractive pow- 
ers of theſe unctuous ſubſtances are two or 
three times greater, in reſpect of their 
denfities, than the refractive powers of the 


Water has a reſractive power in a middle 
egree, between thoſe two ſorts of ſub- 
unces; and, probably, is of a middle na- 
ure; for out of it grow all vegetable and 
mimal ſubſtances ; which co 
ff ſulphureous, fat, and inflammable parts, 
as of earthy, lean, and alcalizate ones. Salts 
nd vitriols have refractive powers in a 
iddle degree, between thoſe of earthy 


Ware compoled of thoſe two ſorts of ſubſtan- 
cs. For by diſtillation, and rectification 
df their ſpirits, a great part of them goes 
nto water ; and a great part remains be- 
ind, in the form of a dry, fixed earth, 
pable of vitrification. Spirit of wine 


etween thoſe of water and oily ſubſtan- 


ol. III. 


FX rpuſcles, whereof each element conſiſts, a 
W were eaſie to ſhew, that ſuch differently 


ormer ſubſtances, in reſpect of theirs. 


as well 


ubſtances and water ; and, accordingly, 


das a refractive power in a middle degree, 
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And as confidently as ſome chymiſts, Cc. object againſt the Peri- Chymi 
that from the mixture of their four elements, there coul 
ſiderable variety of compound bodies; yet if the 
Viſotelians were half ſo well vers'd in the works of nature, as in 
their maſter, this objection would not triumph for 


Vine ſize and ſhape, 
gured corpuſcles, may 
and be connected ſo many ſeveral 


ays, that an almoſt incredible number of variouſly qualified concretes, 


| & ces; and, accordingly, ſeems to be com- 
« poſed of both, united by fermentation ; 
*« the water, by means of ſome faline ſpirits, 
«« with which ' tis impregnated, diſſolving the 
dil, and volatilizing it by the action For 
« ſpirit of wine is inflammable, by means 
of its oily parts; and being diſtilled often 
“ from falt of tartar, grows by every di- 
« ſtillation more and more aqueous and 
% phlegmatic. And chy miſts obſerve, that 
« vegetables, diſtilled per /e, before fer- 
mentation, yield oils without any burn- 
« ing ſpirits; but after fermentation, yield 
* ardent ſpirits, without oils ; which ſhews, 
that their oil is by fermentation conver- 
« ted into ſpirit. They find alſo, that if 
% oils be poured, in ſmall quantity, upon 
6 fermenting vegetables, they diſtil over, 
«« after fermentation, in the form of ſpirits. 
Since then all bodies ſeem to have their 
«*« refraftive powers proportional to, their 
*«« denſities, or very nearly, 2 ſo far 
* as they partake more or leſs of ſulphu- 
** reous, oily particles; and thereby have 
* their refractive powers made greater; it 
e ſeems rational to attribute the i 
% power of all bodies, chiefly, if not wholly, 
to the ſulphureous parts with which they 
** abound, For it's probable, that all bo- 
Co nts 
- as li co ated by a in 
© glaſs, ach molt 1 ul N bodies 
to turn them into flame and fire; ſo, 


to act moſt upon light. For that the acti- 
on between light and bodies is mutual, 
appears, in that the denſeſt bodies, which 
refract and reflect light moſt ſtrongly, 
grow hotteſt in the ſummer ſan, by the 
action of the refracted or reflected light.“ 
Newton, Optic. p. 248—251, 


M m 


may 


A great va- 
riety of com- 
founds may a- 
| ; riſe from a 
contrary. For if we aſſign to the few ingredi- 


ſince all action is mutual, ſulphurs ought 
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_ Chymiſtry. may be compoſed of them. Nay, the corpuſcles of one element, u 
A barely, by being aſſociated among themſelves, make up little maſts; 
a different ſize and figure from their conſtituent parts; whilſt t WW. 
ſtrict union of ſuch minute bodies, there often ſeems nothing rey; 
ſite, but the bare contact of a great part of their ſurfaces: And hy 
great a variety of phenomena, the ſame matter, without the addiiyf 
of any other, only ſeveral ways diſpoſed or rang'd, is able to exif; 
may appear by the multitude of different engines, which, by the q 
trivance of ſkilful mechanics, and the dexterity of expert workns 
might be made of iron alone. Bfit, in our caſe, being allowed! 
deduce compound bodies from four very differently qualified ſomq 
matter; what we ſaid of new concretes reſulting from the mixture 
incorporated minerals, will not admit it to be doubted, that four 
ments, managed by the ſkill of nature, may afford a multitude of d 
ferent compounds. 

But the Ariftorelian hypotheſis, is not comparable to the mech 
doctrine of the bulk and figure of the ſmalleſt parts of matter; 
from theſe more univerſal and .fruitful principles of the element 
matter, may ſpring a great variety of textures 3. upon whoſe accouf 
a multitude of compound bodies, might greatly differ from of i 
another. What is here ſaid of the four Peripatelic elements, nþ 
be alſo applied, mutatis mutandis, to the chymical principles. 1 
both of them muſt, I fear, call in to their aſſiſtance, ſomething th 
is not elementary, to excite, or regulate the motion of the pam. 
matter, and diſpoſe them after the manner. requiſite to continu 
particular concretes.. 3 | 

Various fub- From moſt of thoſe mixed bodies, which partake either of 
28 — animal, or a vegetable nature, there may, perhaps, by the help 
2 the fire, be obtained a determinate number of ſubſtances, deleri 

; different denominations. | 

The truth of this aſſertion ſeems manifeſt, or, however, will i 
ciently appear hereafter. | | | 

It may, likewiſe, be granted, that thoſe diſtinct ſubſtances, vi 
concretes either generally afford, or conſiſt of, may, without g 
inconvenience, be called the elements, or principles of them. 

Whether fre Notwithſtanding what common chymiſts have taught; it maj 
be the proper ſonably be doubted, how far, and in what ſenſe, fire ought U 
2 /r eſteemed the genuine and univerſal inſtrument. of analyzing mi 
edbodics, bodies. : 

; It were to be wiſh'd, our chymiſts had told us clearly, what 

of diviſion of bodies by fire, muſt determine the number of the 

ments: for it is not near ſo eaſy; as many think, to determine di 

ly the effects of heat. Thus guaiacum, for inſtance, burnt vic = : 
open fire, is reduced into aſhes and ſoot ; tho? the ſame wood, li 

in a retort, is reſolv'd into oil, ſpirit, vinegar, water, and chal 

IL. 
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e ust whereof, to be reduced into aſhes, requires a farther calcina- Chymiſtry. 

Ja chag can be given it in a cloſe veſſel. Again; having kindled xy 
nber, and held a clean concave, ſmooth veſſel, over the ſmoke of its 
mne; I found the foot, into which that fume condens'd, to be very 
cgerent from any thing I had obſerved to proceed from the ſteam of 
ber, purpoſely diſtill'd per ſe, in cloſe veſſels. Thus, having kind- 
W.1 camphire, and catch'd the ſmoke that plentifully aſcended out of 
e game, it condens'd into a black and unctuous ſoot 3 which would 
t have been gueſs'd by the ſmell, or other properties, to have pro- 
W-<4cd from camphire : but expoſing a quantity of that fugitive con- 
Wcte, to a gentle heat, in a cloſe, glaſs veſſel ; it ſublimed up, with- 
Wit ſeeming to have loſt any thing of its whiteneſs or nature; both 
Which-it retained, tho? I afterwards ſo increaſed. the fire, as to bring it 
W fuſion. And beſides camphire, there are ſeveral bodies, in which 
e heat in cloſe yeſſels makes no ſeparation . of heterogeneous parts, 
Wt only a comminution; thoſe that riſe firſt being homogeneal with 
We others, tho' ſubdivided into ſmaller particles; whence ſublima- 
ons have been ſtyled the peſtles of the chymiſts. Common brim- 
dne, once or twice ſublimed, and ſubmitted to a moderate fire in 
bliming pots, riſes all into dry, and almoſt taſtleſs flowers; tho', 
Ing expos'd to a naked fire, it affords much of a ſaline, fretting li- 
or. And as it is conſiderable in the analyſis of mixed bodies, whe- 
er the fire acts on them, while they are expos'd to the open air, or 
c up in cloſe veſſels; ſo the degree of fire, by which we attempt 
Wc analyſis, is of no ſmall moment; for a mild Balneum will ſeparate 
ermented blood, for. inſtance, only into phlegm, and Caput mortuum. 
making ſope, the ſalt, the water, and the oil, or greaſe, whereof 
Wit factitious concrete conſiſts, being boiled up together, are eaſily 
ought to mix and incorporate into one maſs, by one degree of heat; 
t the ſame maſs may be again divided into an oleagenous, an aqueous, 
line, and an earthy part, by a greater. And ſo we may obſerve, 
c impure filver and lead, being expoſed together to a moderate 
We, will, thereby, be fuſed into one maſs, and mixed per minima ; 
o' a much more vehement fire would carry off the baſer metal. 
ſides, when a vegetable, abounding in fix'd ſalt, is analyz'd by a 
ked fire; as one degree of heat will reduce it into aſhes, ſo by only 
W farther increaſe of fire, thoſe aſhes may be turn'd into glaſs. 
d, by the way, if aſhes paſs for an element, becauſe they are pro- 
cible by one degree of fire ; why may not glaſs be one of the ele- 
Iris of many bodies, ſince that, alſo, may be obtained barely by 
fre? By a proper method of applying the fire, ſuch ſimilar bo- 
may be obtained from a concrete, as chymiſts have not been able 
ſeparate, barely by burning it in an open fire, or by barely diſtil- 
E it in cloſe veſſels. To me it ſeems very conſiderable, tho? it is 
atly overlook'd, that _ any of the common ways of diſtillation 
m 2 in 
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Chymiſtry. in cloſe veſſels, no ſeparation is made of ſuch a volatile falt as wood 
WOW affords, when *tis firſt, by an open fire, divided into aſhes and (gy 
and that foot is afterwards plac'd in a ſtrong retort, and compelbd, , 
an urgent fire, to part with its ſpirit, oil, and ſalt; for tho' I dare 1; 
peremptorily deny, that in the liquors of guaiacum, and other wood 
diſtill'd in retorts after the common manner, there may be ſaline par, Ma 
which, by reaſon of the analogy, may pretend to the name of om v' 


kind of volatile falt ; yet, queſtionleſs, there is a great difference he. 


twixt ſuch falts, and that we have, ſometimes, obtain'd upon the fy 22 
| diſtillation of ſoot. For we cou'd never yet ſee ſeparated from wood nd 

analyz'd only after the vulgar manner, in cloſe veſſels, any volt! ly d 

falt in a dry and faline form, as that of ſoot ; which we have on ; w 
had very cryſtalline and geometrically figured, And then as the far WW MW its 


| parts of the ſpirits of guaiacum, &c. appear ſluggiſh upon diftillatin er 
the ſalt of dot ſeems on be one of the 15 vel ie bodies in nature; be 
and if it be well made, will readily aſcend with the mild heat of 
furnace, warm'd only by the ſingle wieck of a lamp, to the top of th 
higheſt glaſs-veſſels, commonly made uſe of for diſtillation. Beſt, 
all this; the taſt and ſcent of the ſalt of ſoot are exceeding diſſam 
from thoſe of the ſpirit of guaiacum,- Sc. for the former, not ol 
ſmells and taſts much leſs like a vegetable falt, than like that of ham 
horn, and other animal concretes 3 but in many other properties ſem 
more allied to the family of animal, than to that of vegetable fl 
J might ſhew, by other examples, that the chymiſts, to have del 
clearly, ought to have more explicitly and' particularly declared, by 
what degrees of fire, and in what manner of application of it, they 
wou'd have us judge a diviſion, made by its means, to be a true ara 
into their principles. But I proceed to mention other particular real 
why I doubt, whether fire be the true and univerſal analyzer of mit 
bodies. | | 
In the next place, I obſerve there are ſome mix*d bodies, from wiid 
it has not yet been made appear, that any degree of fire can, ſepim 
either ſalt, or ſulphur, or mercury, much leſs all the three. Th 
moſt obvious inſtance of this truth is gold; a body ſo fix'd and wer 
in the elementary ingredients, if it has any, are fo firmly united ! 
each other; that we find not in the operations, wherein gold is en 
ſed to the moſt vehement fire, that it, diſcernibly, ſo much as lok 
of its fixedneſs or weight; ſo far is it from being reſolv'd into thi 
principles, "whereof one, at leaſt, is acknowledg'd to be fugit 
Gaſto Claveus, who, tho? a lawyer by profeſſion, ſeems to have if 
no ſmall curioſity and experience in chymiſtry, relates, that hav 
put into one ſmall earthen veſſel an ounce of the moſt pure gold, 
into another the like weight of pure ſilver, he placed them both! 
that part of a glaſs-houſe furnace, wherein the workmen keep ttt 


Gold 
a point, 
urnin { 

22 
loſe o 


metal continually melted; and that having there kept both the 90 10 
1 


The Sceptical umi fl 


ad the ſilver in conſtant fuſion, for two months together, he after- 


uds took them out of the furnace; and weighing both of them again, 
and, that the ſilver had not loſt above a twelfth part of its weight, 


d the gold nothing at all.“ 
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Chymiftry. 
WWW 


And tho”, perhaps, there be no other body ſo perfectly fixd as 


Wold ; yet there are many others ſo compos'd, that I have not yet ob- 


rv'd the fire to ſeparate from them any one of the chymical prin- 


| ples. I need not relate what complaints the more candid and judi- 


jous chymiſts themſelves make of thoſe boaſters, who confidently pre- 
nd, they have extracted the ſalt or ſulphur of quickſilver, when they 
ly diſguize it, till it reſembles the concretes, whoſe names are given 


; whilſt, by a ſkilful and rigid examination, it may be eaſily ſtript 


fits dreſs, and made to appear again in the priſtine form of running 


Percury: theſe pretended falts and ſulphurs being ſo far from ele- 


entary parts, extracted out of mercury, that they are rather re-com- 


Wunded bodies, made up of the whole metal and the menſtruum, or 


her additions. And as for filver, I never ſaw any degree of fire 
ake it part with ſo much as one of its three principles. The ex- 
riment of Claveus might, indeed, give a ſuſpicion, that ſilver may 
diſſipated by fire, provided it be extremely violent, and very laſt- 
g; yet it will not, neceſſarily, follow, that, becauſe the fire was able, 
length, to make the ſilver loſe a little of its weight, it was, there- 
e, able to diſſipate it into its principles; for I have obſerv'd little 


ins of ſilver to lie hid in the ſmall cavities of crucibles, wherein 
Wat metal had been long kept in fuſion; whence ſome goldſmiths of 
Wy acquaintance make a profit, by grinding ſuch crucibles to powder, 


recover out of them the latent particles of filver ; and hence I 
ight argue, that, perhaps, Claveus was miſtaken, and imagin'd that 


ver to have been driven away by the fire, which, indeed, lay in minute 
rts, hid in his crucible ; for ſo ſmall a quantity as he miſs'd, of ſo 


nderous a body, might be eaſily conceald in the pores thereof. 


But admitting, that ſome parts of the ſilver were driven away by 
e violence of the fire; what proof is there that it was either the 


t, the ſulphur, or the mercury of the metal, and not rather a part 


it, homogeneous to what remain'd? For, beſides that the ſilver left 
Wind, ſeem'd not ſenſibly alter'd, which it, probably, would have ap- 


ared, had ſo much of any one of its principles been ſeparated from 
vue find in other mineral bodies, of a leſs permanent nature, that 


fire may divide them into ſuch minute parts, as to carry them 


ay with it ſelf ; without at all deſtroying their nature. Thus we 


i chat in the refining of ſilver, the lead that is mix'd therewith, 


Gold expoſed to the ſun's rays, thrown j Homberg, this noble metal is not ſo fixed 
a point, either by a large glaſs lens, or | as chymiſts commonly pretend : and thus, 
zurning concave, will fume, be ſcattered, | all metals are volatile with regard to a heat 
| diſſipated into ſmall drops, be vitrified ſufficiently vehement. See French Memoirs, 


be of its weight; whence, ſays M. I A. 1702. p. 186197. 


o 


Chymiſtry.. to carry away the copper, or other ignoble mineral that debaſs, i 
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Will, if let alone, evaporate in time, upon the teſt ; but if, as "tis mg! rive 


uſual amongſt ſuch as refine great quantities of metals together, l Hude 
lead be blown off from the ſilver, by bellows; that which woud at 
otherwiſe, have eſcaped in the form of unheeded ſteams, will, in gg eme 
part, be collected near the filver, in the form of a darkiſh pounds or © 
call'd, litharge of ſilver. And thus Agricola informs us, when cOpner mp 
or the ore of it, is fuſed by the violence of the fire with Cai. r 
ſome of the ſparks, which, in great multitudes, fly upwards, tick n ent! 
the vaulted roofs of the furnaces, in the form of little white bubble it 
which, therefore, the Greeks call Pompholyx ; whilſt others more hen to tl 
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partly adhere to the ſides of the furnace, or fall to the ground; 2 
by reaſon of their aſhy colour, as well as weight, are termed c 
I might add, I have not found, that from Venetian talc, from t 
Lapis Ofifragus, or Oſteocolla, from Muſcovy glaſs, from pure and fuſ, 
ſand, &c. ſuch of my acquaintance as have try*d, were able, by 
fire, to ſeparate any one of the hypoſtatical principles. Glaſs, we k 
is made by the pure colliquation of the ſalt and earth, remaining int 
aſhes of a burnt plant; yet common glaſs ſo far reſiſts the violence 
the fire, that moſt chymiſts think it a body leſs apt to be deſtroy 
than gold it ſelf. But if the artificer can ſo firmly unite ſuch compi: 
tively groſs particles, as thoſe of earth and ſalt, that make up on 


ts 1c 
ey r 
1 fire 
olim 
a OW 
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mon aſhes, into a body indiſſoluble by fire; why may not natur u „ 
ſociate, in ſeveral bodies, the more minute elementary corpuſcles, ty . br 
firmly, to let them be parted by the fire? Having put a quantiy dg A f 
camphire into a glaſs-veſſel, and plac'd it in a gentle heat, I hꝗ⁰ pass 
to ſublime to the top of the veſſel in flowers; without leaving tra = 
weight of a ſingle grain behind: and theſe in whiteneſs, ſmell, & iich e 
ſeemed not to differ from the camphire it ſelf. Helmont affirms, u nen 
a coal, kept in a glaſs exactly cloſe, will not be calcined to aſhs; licari 
tho? detain*d ever ſo long in a ſtrong fire. And indeed, having ſont Arati. 
times diſtilled ſuch woods as box; whilſt our Caput mortuum remii 

in the retort, it continued black, like charcoal, tho' the retort weret 

earth, and, kept red-hot in a vehement fire; but as ſoon as ev (WE. .. 
was brought out of that veſſel into the open air, the burning col 6 fulpt 
would ſuddenly degenerate, or fall aſunder, without the aſſiſtance ou princi 
new calcination, into pure white aſhes, Laſtly, *tis known, that col olatile, 
mon ſulphur, if pure, and freed from its vinegar, leiſurely ſublim 3 
in cloſe veſſels, riſes into dry flowers; which may be preſently meg rn 
into a body, of the ſame nature with that which afforded them: . an » 
if brimſtone be burnt in the open air, it yields a penetrating fult - ** 
which being caught in a glaſs · bell, condenſes into that acid liquor, d 3 1 
ed, oil of ſulphur per campanam. Hence it appears, that even among chat 
bodies that are not fixed, there are ſcveral of ſuch a texture, thut l 775. þ 
fire, as chymiſts employ it, cannot eaſily reſolve them into eleme" une — 


ſubſtances. For, ſome bodies being of ſuch a texture, that the a 
10 
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rive them into the cooler part of the veſſels, wherein they are in- 
W..{cd ; and, upon occaſion, remove them from place to place, fo 
at they fly the greateſt heat more eaſily, than it can divorce their 
ments, eſpecially without the aſſiſtance of the air; we ſee, that 
ur chymiſts cannot analyze them in cloſe veſſels : and from other 
>mpound bodies, the open fire can as little ſeparate the elements ; 
or what can a naked fire do to analize a mix'd body, if its compo- 
ent principles be ſo minute, and ſo firmly united, that the corpuſcles 
it need leſs heat to carry them up, than is requiſite to divide them 
to their principles x? So that of ſome bodies, the fire cannot in cloſe 
ſſels, make any analyſis at all; and others will, in the open air, 
y away in the forms of flowers or liquors, before the heat is able ts 
vide them into their principles. And this may hold, whether the 
rious, ſimilar parts of a concrete, be combined by nature, or by 
t; for in factitious ſal-armoniac, we find the common and the urinous 
Its ſo well mixed, that both in the open fire, and in ſubliming veſſels, 
ey riſe together as one ſalt ; which ſeems in ſuch veſſels irreſoluble 
fire alone. For I have ſome fal-armoniac, which, after the ninth 
olimation, till retains its compound nature. And, indeed, I ſcarce 
Wow any one mineral, from which, by fire alone, chymiſts fever any 


* 


ple. For, tho? out of native cinnabar, they diſtil quick-ſilver; and 
o' from many of thoſe ſtones the ancients call'd Pyrites, they ſub- 
ne brimſtone ; yet both that quick-ſilver, and this ſulphur, being very 
ten the ſame with common mmerals, are themſelves too compounded, 
paſs for the elements of theſe. 


ue But further; there are many ſeparations to be made by other means, 
Cl ich either cannot at all, or not ſo well, be made by the fire alone. 

* Then gold and ſilver are melted into one maſs, it would lay a great 
6; 
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Eparacing them by fire; F without the trouble and charge they are 


dn ſulphur proves ſo very difficult; for | expenſive; but M. Homberg ſhews us a 
828 whereof it is compoſed are] much more eaſy, and leſs chargeable, 
0 


e, however, found, that this mineral is | ſome very fine grains of a mixture of equal 
blvable into an acid ſalt, a very fixed | parts of gold = filver, into one 8 he 
h, an unctuous, bituminous, and inflam- put them into a crucible, at the bottom 


that of vitriol. See French Memoirs, and taking it out in a quarter of 
1703. p. 36. an hour's time, and ſuffering it to cool, he 


18 fiver, when theſe two metals are | the gold in a lump at the bottom, the- 


at 
* Hence it is, that the analyſis of com- mixed together, is, indeed, troubleſome, and 


atile, and ſo firmly connected together, | method, of doing it by fuſion ; which he 
t they are apt to riſe at once. M. Ham- accidentally diſcover'd. In order to reduce 


ble ſubſtance ; and ſometimes a ſmall | whereof lay about equal of falt : 
antity of metal, which he diſover'd to be | and whe." — Gal * erectile | 2 
per. The acid proved to be the ſame 3 in a melting furnace, with a gentle 


The common way of ſeparating gold broke it; when, to his ſurprize, he found 
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bſtance, ſimple enough Jo deſerve the name of an element, or prin- 


ligation upon refiners and goldſmiths, to teach them the art of 


5 ſilver 
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Chymiſtry. at to do it; tho' they may be very eaſily parted by ſpirit of ite 
or Agua ſortis. Thus, likewiſe, the metalline part of vitriol, will 

be ſo eaſily and conveniently ſeparated from the ſaline, even hy; 
violent fire, as by the affuſion of certain alkaline ſalts, in a liqy 
form, upon the ſolution of vitriol made in common water, R, 
hereby the acid ſalt of the vitriol, leaving the copper it had q. 
roded, to join with the ſalts that were added; the metalline 

will be precipitated to the bottom, almoſt like mud. The vue 
chymiſts have nor been able, by fire alane, to ſeparate pure ſulphy 
from antimony ; but tho* there are in their books many plauſ, 
proceſſes for extracting it, yet he who ſhall make as many fruit 


trials, as I have done, to obtain it by moſt of them, will be «i 


perſuaded, that the productions of ſuch proceſſes are antimonial {i 
phurs, rather in name, than nature, But tho' antimony, ſublimedy 
it ſelf, is reduced only to a volatile powder, or to antimonial flog 
of a compound nature, like the mineral that affords them; yet I hay, 
by a particular method, ſublimed out of antimony, a larger proporty 
of ſulphur, than ever I otherwiſe ſaw obtain*d out of that mineral. Fy 
having digeſted eight ounces of fine pulverized antimony, with tyel 
ounces of oil of vitriol, in a well clos'd glaſs, for about fix or ſw 
weeks; and having cauſed the maſs, now grown hard and brit 
to be diſtilled in a retort placed in ſand, with a ſtrong fire; we fon 
the antimony to be ſo open'd, or alter'd, by the menſtruum, whe 
with it had been digeſted, that tho' crude antimony, forced up by tt 
fire, riſes only in flowers, ours, thus treated, afforded in the receiver, 
and at the top of the retort, about an ounce of ſulphur, yellow ad 


filver in two pieces, and ſome grains above | crucible, and mixing again with the gk 
it, cover'd over with the ſalts. By repeated | French Memoirs, A. 1713. p. $9991. 
rials, M. Homberg afterwards found, that le, likewiſe, ſhews, that when {iv 
to make the ſeparation exact, the quantity | debaſed by copper, it may, with greitt 
of the metals ought to be nearly equal; | and cheapneſs, be excellently purified, 1 
and that the fire muſt not be violent. He | calcining it with half its weight of « 
farther obſerves, that the ſalts, whilſt they | mon brimſtone; and when the hae! 
are not in perfect fuſion; ſuſtain the mixed | melted together, throwing on, at fen 
metal, when it begins to melt, and ſerve | times, a ſufficient quantity of the flug“ 
as a kind of fieve to it; permitting the | iron, which quantity may be eafily ju 
heavier part, the gold, to paſs through, | of in the operation. By this means, ® 
and retaining the lighter, the filver, which | ſulphur will immediately leave the i 
in this caſe, is not ſo well fuſed as the gold. | and unite with the iron and copper; ® 
So that, if at the right juncture, the cru- | turning to droſs, float at the top, and - 
cible be taken fiom the fire, the filyer pre- | the filver pure at the bottom of the c 
ſently hardens ; being become fine, upon | cible. The proceſs muſt be ſtopp d, 5 
ſeparating from the gold, and cannot be | as ever the iron is perfectly fuſed ; as 
Fuſed again, without a violent fire. The | wiſe, a part of the copper will be per 
ſalts, in the mean time, which ſuſtain this | tated, and mixing with the {ilver, 9 
ſilver, being but imperfectly fuſed, prevent | the work to be began afreſh, French 3 
he filver from falling to the bottom of the | mozrs, Ad. 1701, 5. 53—56. 
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like common brimſtone; and of fo ſulphureous a ſmell, that, Chymiftry. 
pon unluting the veſſels, it infected the room with a fetor ſcarce ſup- CFYY 


| "table. This ſulphur had alſo the perfect inflammability of common 
inſtone; and would immediately kindle at the flame of a candle, 


Write, 


W 1 burn blue like that. The long digeſtion, indeed, wherein our 
W:imony and menſtruum were detained, ſeem'd conducive to the 
ter unlocking of the mineral; yet, by incorporating with powder'd 
timony, a convenient quantity of oil of vitriol, and committin 
em immediately to diſtillation, there may be obtained a little ſul- 
ur, like the common, and more combuſtible than, perhaps, will at 
Ta be taken notice of, For I have obſerved, that after its bein 
kindled, the flame would ſometimes go out too ſoon of it ſelf; 
tif the ſame lump were held again to the candle, it would re- 
dle, and burn for a pretty while, even after the third or fourth 


riol, *tis natural to ſuſpect, either that this ſubſtance was ſome 
phur which lay hid in that liquor, and was, by this operation only, 
Wuced into a manifeſt body; or elſe, that it was a compound of the 
uous parts of the antimony, and the ſaline ones of the vitriol : 
uſe many would have ſulphur to be only a mixture, made in the 
els of the earth, of vitriolic ſpirits, and a certain combuſtible 
ance *, But the quantity of ſulphur we obtained by digeſtion, 
s much too great to have been latent in the oil of vitriol ; and 
vitriolic ſpirits are not neceſſary to the conſtruction of ſuch a 
phur as ours, I could eaſily manifeſt, from the ſeveral ways by 
ich I have obtained, tho* not in ſuch plenty, a ſulphur of anti- 
ny, colour'd and cumbuſtible like common brimſtone. And to 
V, that diſtill'd, vitriolic ſpirits, are not neceſſary to be obtain- 
of ſuch a ſulphur, as we have been conſidering ; I did, by the 
diſtillation of ſpirit of nitre, from its weight of crude antimony, 
N ſeparate a yellow, and very inflammable ſulphur ; which, 27 
ht I know, deſerves as much the name of an element, as any 
g the chymiſts ſeparate fro any mineral by the fire. And tho? 
urinous and common ſalts, whereof ſal-armoniac conſiſts, remain'd, 
Ne aid, unſever'd by the fire, in many ſucceſſive ſublimations; 
they may be eaſily ſeparated, by pouring upon the concrete, fine- 
owder'd, a ſolution of falt of tartar, or of the ſalt of wood-aſhes, 
upon diligently mixing of theſe, a very ſtrong ſcent of urine 
enſue : and, perhaps, a ſharp pain in the eyes, if held too near. 
theſe effects proceed from hence, that by the alkaline ſalt, the 


M. Geoffroy ſhews, that the mixture | of vitriol, and oil of turpentine ; and by 
y vitriolic ſalts with inflammable | the analyſis thereof, when thus prepared, he 


y the rent compoſitions he has | ſalt, united with the cumbuſtible ſubſtance, 
of ſulphur, and particularly from oil | French Memoirs, A, 1 704- p. 381. 


or. III. N n ſea 


inction. As ſomething ſulphureous may be diſcover'd in oil of 


cces, * common brimſtone; | diſcover d it to be nothing but the vitriolic 
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Chymiſt;y. ſca - ſalt that enter'd the compoſition of the ſal-armoniac, is rendry W ic 
more fixed; and thereby a divorce is made between it, and the d ay 
tile, urinous ſalt; which being, at once, ſet at liberty, and Put a Þ 1-1 
motion, begins preſently to fly away, and to offend the noſtri]; m = eir 
eyes it meets with in its way. And if the operation of theſe f r 
be, in convenient glaſſes, promoted by warmth, even that of abu nple 
the aſcending ſteams may eafily be caught, and reduced into a yi Fs fr 


trant ſpirit, abounding with a ſalt; which I have ſometimes fom 
to be ſeparable in a cryſtalline form. I might add, that tho? {i 
mate, conſiſting of ſalts and quick-filver, combined and carried J 
together by heat, may be many times ſublimed by a like degrey 
fire, without ſuffering any divorce of the component bodies ; yet 
mercury will be eaſily ſever'd from the adhering ſalts. But Ir 
obſerve, what may ſeem ſtrange, that by fuch an addition, as {wy 
only to promote the ſeparation, there may eaſily be obtained fron, 
concrete, that by the fire alone is readily diviſible into all the elem 
whereof vegetables are ſuppoſed to conſiſt, a ſimilar ſubſtance, t 
differs in many reſpects from them all. For I have practis'd aw 
whereby common tartar, without the addition of any thing th 
not perfectly a mineral, except ſalt- petre, may, by one diſtillation, 
an earthen retort, be made to afford plenty of real ſalt, ready di 
luble in water; which I found to be neither acid, nor of the {mell 
tartar; and to be almoſt as volatile as ſpirit of wine; and, indelf 
of a very different nature from all that is uſually ſeparated by fn 
from tartar. 

The fire, even when it divides a body into ſubſtances of wi 
conſiſtencies, does not commonly analyze it into hypoſtatical princyl 
but only diſpoſes its parts into new textures; and thereby produt 
concretes, of a new, indeed, but compound nature. And this wel 
abundantly make good hereafter. 

Several diſtin& ſubſtances are obtainable from ſome concretes, wi 
out the aſſiſtance of fire; which no leſs deſerve the name of lr 
tary, than ſome which chymiſts extort by the violence of it. | 

We ſee, that the inflammable ſpirit of wine may not only bei 
rated by the gentle heat of a bath, but may be diſtill'd, eit WW c«: 
the help of the ſun-beams, or even of a dunghill ; being, index, Ws... 
ſo fugitive a nature, that ir is not eaſy to keep it from flying i 
even without the application of external heat. I have likewil® 
ſerved, that a veſſel full of urine, being plac'd in a dunghill, te 
trefaction, after ſome weeks, uſually opens the body; ſo that the PM 
diſbanding the faline ſpirit, will, within no very long time, 1 
veſſel be not ſtopt, fly away of it ſelf z whence from ſuch u 
have been able to diſtiſ little or nothing, beſides a nauſeous ph'F 
inſtead of the active and piercing falt and ſpirit that it would 
afforded, when firſt expos'd to the fire, if the veſſel had been 
fully ſtopt. | 
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It will be very hard to prove, that there can no other body, or 
be found, which will, as well as the fire, divide concretes in- 
oeral homogeneous ſubſtances, that might, conſequently, be call'd 
ir elements, or principles, as well as thoſe ſeparated or produced 
the fire. For ſince we have ſeen, that nature can ſucceſsfull 

Wnploy other inſtruments than the fire, to ſeparate diſtinct ſubſtan- 
from mixed bodies; how know we, but that ſhe has made, or 
t may make, ſome ſubſtance a fit inſtrument to analyze them; or 
Nat ſome ſuch method may not be found by human induſtry or 
Wance ; by means whereof compound bodies may be reſolved into 
Wher ſubſtances, than fire divides them into. And why the products 
W ſuch an analyſis, may not as- juſtly be called the component 
inciples of the bodies that afford them, will not be eaſily ſhewn ; 
Wpccially ſince I ſhall hereafter make it evident, that the ſubſtances 
ich chymiſts term ſalts, ſulphurs, and mercurys of bodies, are not 
pure and elementary as they preſume. And this may, therefore, 
more freely preſs'd upon the chymiſts, becauſe neither the Para- 
ſans, nor the Helmontians, can reject it, without apparent injury to 
ir maſters. For Helmont more than once informs his reader, that 
th Paracelſus and himſelf poſſeſs'd the famous liquor alkaheſt; 
ich, for its great power in reſolving bodies irreſoluble by vulgar 
es, he ſeems to call Ignis Gebennæ. To this liquor he aſcribes, and 
t in great part upon his own experience, ſuch wonders, that if 
WW ſuppoſe them true, the alkaheſt ſeems a nobler and more deſire- 
e ſecret, than the philoſopher*s-ſtone. Of this univerſal reſolvent 
relates, that having digeſted with it for a competent time, a piece 
oaken charcoal, it was thereby reduced into two new liquors, and 
terent from each other in their colour and ſituation 3 and that the 
ole body of the coal was reduced into theſe liquors, both of 
em 8 from his immortal menſtruum; which remained as 
for ſuch operations as before. And he, moreover, ſeveral times 
$ us, that by his powerful and unwearied agent, he could diſſolve 
als, marcaſites, ſtones, vegetable and animal bodies, of what kind 
ver, even glaſs itſelf, and, in a word, all kinds of mixed bodies 
the world, into their ſeveral ſimilar ſubſtances, without any reſi- 
ce, or Caput mortuum. And, laſtly, we may gather this further 
m his informations, that the homogeneous ſubſtances obtainable 
m compound bodies by his penetrating liquor, were often very 
terent, both as to number and nature, from thoſe. into which the 
ne bodies are uſually divided by common fire; for in our com- 
n analyſis of a mixed body, there remains a terreſtrial, and very 
ed ſubſtance, often aſſociated with a ſalt as fixed; while our author 
ares, that by his way he could diſtil over all concretes, without 
Caput mortuum; and, conſequently, could make thoſe parts of the 
crete volatile, which, in the vulgar analyſis, would have been 
d. So that if our chymiſts will not reject the . — 
* Nn 2 teſti- 
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Chymiftry. teſtimony of a perſon, acknowledged one of the greateſt in their wy, 
they muſt not deny, that there 1s in nature another agent, able, | 
analize compound bodies with lefs violence, more genuinely and my 
» univerſally than the fire. And, for my own part, tho' I always ſy 
in caſe of any ſtrange experiment; he who hath ſeen ir, hath my, 
<« reaſon to believe it, than he who has not; yet I have fy 
Helmont fo faithful a writer, even in ſeveral of his improbable exy, } . 
riments, that I think it ſomewhat harſh to give him the lie; <<. 
cially in what he delivers upon his own proper trial. And hay 
received ſome things from very credible eye-witneſſes, and { 
others my ſelf, which argue fo ſtrongly, that a circulated alt, 
a menſtruum, may, by being extracted from compound bodies, len 
them more unlock'd, than a wary naturaliſt would eaſily cre 
I dare not confidently meaſure the power of nature, and of art,) 
that of the menſtrua, and other inſtruments, which even emine 
chymiſts employ, about the analizing of bodies 3 nor deny, thit 
menſtruum may, from a particular concrete, extract ſome apparens 
ſimilar ſubſtance, different from any obtainable from the ſame boi 
by whatever degree of fire, or manner of its application. And Ia 
the more unwilling peremptorily to deny, that there may be (x 
openers of compound bodies; becauſe among the experiments whit 
make me ſpeak thus cautiouſly, there were ſome in which 1t aper 
not that one of the ſubſtances, inſeparable by common fires 1 
menſtrua, could retain any thing of the ſalt whereby the ſeparati 
was made. 

Some chymiſts, I know, will here reply, that they pretend nt, d 
fire alone, to ſeparate their hypoſtatical principles out of all compour 
bodies; it being ſufficient that the fire divides them into fuch, ti 
afterwards they employ other bodies to collect the ſimilar parts of t 
compound; as *tis known, that tho* they make ufe of water to coll 
the ſaline parts of aſhes from the terreſtrial, wherewith they 1 
blended ; yet it is the fire only that incinerates bodies, and red 

the fixed part of them into the ſalt and earth, whereof aſhes col 
But I here only argue againſt thoſe vulgar chymiſts, who themſen 
believe, and would perſwade others, that the fire is not off! 
univerſal, but an adequate and ſufficient inſtrument to analyze mi 
bodies with. For, as to their practice of extracting the fix'd fats 
of aſhes, by the affuſion of water, tis obvious to alledge, tut! 


WOncret 
uditio 
dtain? 
ete, * 


water only aſſembles together the ſalt, which the fire had be r of 
divided from the earth; as a ſieve does. not further break the © ement 
but only bring together, into two diſtinct heaps, the flower, "Wl But 1 
the bran ; whoſe corpuſcles before lay promiſcuouſly blended esd. 
meal, | * that 
But tho? I allow the chymiſts, after the fire has done its office.“ poſit 
uſe of fair water to make their extractions with, in ſuch caſes wi" eſſen 
opert 


the water does not co - operate with the fire, to make the analy ſis J 
1 F 17 f 
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ace 1 grant this, but upon ſuppoſition, that the water only waſhes Chymiſfry, 
1 Ic the ſaline particles which the fire alone has before extricated in tage: 
k nalyz?d body, it is not reaſonable to extend this conceſſion to other 
T_ ;iquors that may add to what they diſſolve. = 

„And this premis'd, I obſerve, that many of the preceding inſtances, 
ee ch as the objection will not at all reach. For fire can no more, 


Wc! the aſſiſtance of water, than without it, ſeparate any of the three 
\ principles from gold, ſilver, mercury, Se. i : 

Hence we may infer, that fire is not an univerſa] analyzer of mix'd 
W odies; ſince of the metals and minerals, wherein chymiſts have moſt 
Wxcrciſed themſelves, there appear ſcarce any which they are able to 


y one of their hypoſtatical principles. 3 
It will alſo remain true, notwithſtanding the objection, that there 
ay be other ways than the uſual analyſis by fire, to ſeparate from a 
ompound body ſubſtances, as homogeneous as thoſe which chymiſts 
Fruple not to reckon among their three principles; that with conveni- 
Wat additions, ſuch ſubſtances may be ſeparated by the help of the fire, 
cou'd not be fo by the fire alone, witneſs the ſulphur of antimony ; 
a laſtly, ſince it appears too, that the fire is but one of the inſtruments 
Pat muſt be employed in the reſolution of bodies; whenever any men- 
uum or other addition is employed together with the fire, to obtain 
= ſulphur or a falt from a body, we may well take the freedom to exa- 
Pine, whether or no, that menſtruum hereby helps to ſeparate the prin- 
ple obtain'd by it, or whether there intervenes not a coalition of the 
arts of the body wrought upon, with-thoſe of the menſtruum; whence 
Wc produced concrete may be judg'd to reſult from the union of both. 
nd it will be farther allowable for us to conſider, how far any ſub- 
Wance, ſeparated by the help of ſuch addition, ought to paſs for one 
che three principles; ſince by one way of handling the ſame mix'd 
pdy, it may, according to the nature of the addition, and the me- 
Mad of working upon it, yield ſubſtances different from thoſe it may 
ford by other additions, and a different method. Nay, they may, 
we formerly ſaid, differ from any of the ſubſtances into which a 
Wncrete is diviſible by the fire without additions, tho', perhaps, thoſe 
Iditions do not, as ingredients, enter the compoſition of the body 
dtain'd ; bur only diverſify the operation of the fire upon the con- 
ete, which, by the fire alone, may be divided into as great a num- 
er of different ſubſtances, as any of the chymiſts teach that of their 
ements to be. 
But many Peripatetics, to prove fire the true analyzer of bodies, will 
lead, that it is the very definition of heat given by Ariſtotle, <* to be 
that which afſembles things of a ſimilar, and disjoins thoſe of an op- 
poſite nature. To which I anſwer, that this effect is far from being 
eſſential to heat as tis generally imagin'd ; for the true and genuine 


Wnalyze by fire, or from which they can unqueſtionably ſeparate, even 


operty of heat is rather to put in' motion, and thereby — 


we 
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Chym:/try. the parts of bodies, and ſubdivide them without regard to their ben, 
Y homogeneous or heterogeneous; as appears in the boiling of water, br 

diſtillation of quick-filver, or the expoſing of bodies to the action 9 
fire; where all that the fire can do is, to divide the body into very mi. 


nute parts, which are of the ſame nature with one another, and vin 
their wholes, as their reduction, by condenſation, proves. And ee 
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when the fire ſeems moſt to aſſociate ſuch things as are ſimilar, and 4; hof 
Join ſuch as are diſſimilar, it produces that effect only by accident: Iiſco! 
for the fire does but diſſolve, or rather ſhatter the frame or ſtrudm 12 bo 
that kept the heterogeneous parts of bodies together, under one cop. Pe ca! 
mon form; upon which diſſolution the component particles of | f me 
mix*d body being freed and ſer at liberty, naturally, and often vi WP*"4 
out any operation of the fire, aſſociate themſelves each with its IE chen 
or rather take thoſe places which their ſeveral degrees of gravity, # Þ Jallc 
levity, fixedneſs or volatility, aſſign them. Thus in the diſtillation br 
human blood, the fire firſt begins to diſſolve the cement of the boy nuit) 
when the water being the moſt volatile and eaſie to be extracted, is; re ſo 
ther by the fiery atoms, or the agitation they are put into by the nE | 


firſt carried up till forſaken by that which rais'd it, its own weigt 
ſinks it down into the receiver; but all this while the other principk 
of the concrete remain unſever'd, and require a ſtronger degree of hz 
to make a ſeparation of its more fix*d elements; and therefore the ft 
mult be increaſed to carry over the volatile ſalt and the ſpirit, whid, 
tho? ſuppoſed to be different principles, and tho? really of a differen 
conſiſtence, are yet of an almoſt equal volatility. After theſe come 
over the oil, and leaves behind the earth and the alkali ; which, be. 
ing equally fix*d, the fire fails to ſever them, notwithſtanding the dt 
nition of the ſchools, And if into a red hot iron retort, you caſt them 
ter to be diſtill'd, you may obſerve, that the predominant fire ni 
carry up all the volatile elements, confuſedly, in one fume, which # 
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terwards take their place in the receiver, either according to the & tk 
gree of their reſpective: gravity, or to the exigency of their {ertt Wo. 
textures. I hus tis obſervable, that tho oil, or liquid ſulphur, bea Pith £ 
of rhe elements, ſeparated by the analyſis, yet the heat which ac 
dentally unites the particles of the other volatile principles, han 
always the ſame operation on this; for there are ſeveral bodies wils f 
yield two kinds of oils, whereof the one finks to the bottom of H n“ 
ſpirit on which the other ſwims. And I have two oils, carefully m ns by 
of the ſame parcel of human blood, which not only differ extren Was numer 
in colour, but ſwim upon one another, without mixing; and in ., an 
agitation, confounded, will, of themſelves, ſeparate again. DES 
And that the fire often divides bodies, upon this account, that one to the 
their parts are more fix*d, and others more volatile, how far i" veiples 
either of the two may be from a pure, elementary nature, is obi — 


enough, in the burning of wood, which the fire diſſipates into {ms 


and aſhes; for not only the latter of theſe is confeſſedly made A 
1 | 


the bo 0 


| lirong 11 


les at c 
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Two ſuch different bodies, as earth and ſalt, but the former being Cbymiſtry. 


| ꝗ into ſoot, diſcovers it ſelf to contain ſalt, oil, ſpirit and CY W 
| 3 of phlegm; all which being almoſt equally 


ile, i degree of fire which forces them up, are carried away 
_ 2 = 3 afterwards be ſeparated by other degrees of fire, 
| boſe orderly gradation allows the difference of their volatility to 
j liſcover it ſelf &. Beſides, if two different bodies, united into one maſs, 
e both ſufficiently fix'd, the fire, finding no parts volatile enough to 


Fe carried up, makes no ſeparation at all; as appears by a mixture 


ain, if poſſible, the true principles of 
ants by chymical analyſis. Ihe reſult of 
uumcrous experiments, is, that ſalt, oil, 
er, and earth, are conſtantly found in 
vegetable productions, in what manner 
ver their analyſis be made; that accord- 
g to the difference in the operation, theſe 
Inciples are more or leſs volatile, or fixt ; 
at their different volatility, and fixedneſs, 
y proceed as well from the fermentation 
the body, as the force of the fire ; that 
Wrong fire, by driving over all the prin- 


* M. Homberg has been very curious to | 


les at once, confounds the analyſis ; that 


7 ilver and gold, whoſe component metals may be eaſily 
yo by Aqua forks, or Aqua regia ; but in the fire alone, tho 
ehement, they remain unſever'd; that only dividing the body into 
Tnaller particles, in which either the little nimble atoms of fire, or 
s briſk and numberleſs ſtrokes upon the veſſels, hinder reſt and con- 
nuity, without producing any elementary principles. Moreover, the 
De ſometimes does not ſeparate ſo much as unite bodies of a different 
ture; provided they be near allied in fixedneſs, and have in the 
ore of their parts, an aptneſs to coalition; as we ſee in making 
1 any plaiſters, ointments, Cc. and in ſuch metalline mixtures, as that 
ae by melting together two parts of clean braſs, with one of pure 
ppper ; of which, ſome ingenious tradeſmen, caſt curious patterns for 
Id and ſilver works. Sometimes the bodies mix'd by the fire, are 
flerent enough, as to fixedneſs and volatility, yet ſo combined by the 
ſt operation of the heat, that it only afterwards ſerves to pulverize 
em. This is viſible in the preparation of Mercurius dulcis; where 
e ſaline particles of the vitriol, ſea- ſalt, or nitre, employ*d to make 
We {ublimate, ſo unite themſelves with the mercurial particles, made 
We of firſt to prepare the ſublimate, and then to dulcify it, that the 
ine and metalline parts rife together in many ſucceſſive ſublimations, 
if they all made but one body 
zmbines the different elements of a body ſo firmly, that nature her 
Wt, very ſeldom makes leſs diſſoluble unions, For the fire meeting 
ith ſome bodies exccedingly, and almoſt equally fix'd, inſtead of 


3 and ſometimes too, the fire 


mak- 


the fire always evaporates ſome parts of the 
2 which can never be recover d; — 
to obtain theſe principles, as pure as poſ- 
ſible, only — and a gentle fire 
ſhould be employ'd ; and laſtly, that the 
conſtitution and virtue of every plant, con- 
fiſting in the exact proportion, arrangement, 
and texture of its principles, the fire either 
deſlroys what ſets the difference between 
two very diſſimilar plants, or, the ſame vege- 
table, once analyzed, can {carce be per- 
fectly reſtored. See Hi. de l' Academ. 
R. A. 1701. p. 86. and Memoirs, p. 148. 
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Chymiſtry. making a ſeparation, cauſes ſo ſtrift an union, that it ſelf alone; 
T unable to diſſolve it; as when an alkaline ſalt, and the terreſtrial reſidh 
of the aſhes, are incorporated with pure ſand, and «6 Vitrificatiy 
made one permanent body, the greeniſh ſort of glaſs, that yy, 
the greateſt violence of the fire. I have ſome pieces of glaſs, wi; 
I faw flow down from an earthen crucible, expos'd for a good wii 
with ſilver in it, to a very vehement fire. And thoſe, who dh 
much in the fuſion of metals, inform me, that the melting of a grey 
part of a crucible, is no great wonder in their furnaces. I remenjy 
I have obſerv*d too, in the melting of great quantities of iron oy 
ore, by the help of charcoal, that by the prodigious vehemence 
the fire, part of the materials expos'd, was, inſtead of being ana 
fuſed, and turn'd into a dark, ſolid, and very ponderous glaſs ; 2 
this happens in ſuch quantities, that in ſome places, I have ſeen, 4 
very high ways, near ſome iron-works, mended with ſuch lump; 
glaſs. I have alſo obſerv'd, that ſome kind of fire-ſtone it ſelf, hy, 
ing been employ'd in furnaces, where it was expos'd to very ſtray 
and laſting fires, has had all its fix'd parts ſo wrought on ther, 
as to be perfectly vitrified ; as I have try*d, by forcing from it prey 
large pieces of perfect, tranſparent glaſs. And to ſhew, that the py 
ceding definition of heat, is not countenanced by that of its contny 
quality cold, which is ſaid to aſſociate things * and he 
terogeneous; I muſt obſerve, that neither is this definition unquek; 
onable : for the union of heterogeneous bodies, ſuppos'd to be the 
genuine production of cold, is not perform'd by every degree of tha 
quality. We ſee, for inſtance, that when the urine of healthy men, 
has been ſuffer'd to ſtand for a while, the cold makes a ſeparationd 
the thinner part from the groſſer, which ſubſides to the bottom, ar 
grows opake there; whereas, if the urinal be made warm, tha 
parts readily mix again, and the whole liquor becomes tranſparer 
as before. And when by glaciation, wood, ſtraw, duſt, water, & 
are ſuppos'd to be united into one lump of ice, the cold does 1 
cauſe any real union of theſe bodies, but only hardening the aqua 
parts of the liquor into ice, the other bodies being accidentally pr 
ſent in that liquor, are frozen up in it, not really incorporatt 
And accordingly, if we expoſe a heap of mony, conſiſting of gil 
ſilver, and copper coins, or any other bodies of different naturs 
which are uncapable of congelation, to ever ſo intenſe a degree « 
cold; we find not they are at all ſo much as compacted ther 
much leſs united together : and even in liquors themſelves, we fin 
phenomena, which induce us to queſtion the definition we are ei. 
mining. If the authority of Paracelſus were a ſufficient proof in mit 
ters of this nature, I might here inſiſt on that proceſs of his, where 
he teaches, that the eſſence of wine may be ſtruck to the cent 


and ſever'd from the phlegm and ignoble part, by the aſſiſtance of WY 
Bi 


gelation. 
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But I dare not lay much ſtreſs upon this proceſs, becauſe I have Chymiſtry. 
und, that if it were true, it would be bur ſeldom practicable in n 
is country upon the beſt wine; for in our ſharpeſt winters, I cou'd 
euer tolerably freeze a thin vial of canary 3 and even with ſnow 
Ind alt, but little deeper than the ſurface : and I ſuppoſe it is not 
ery degree of cold, capable of congealing liquors, which will make 
Ich an analyſis of them by ſeparating their aqueous and ſpirituous 
Arts; for I have, ſometimes, ſeverally frozen red wine, urine, and 
Fi, but could not obſerve any ſeparation. And the Dutch, who 
inter'd in Nova Zembla, tho? they relate, that there was a ſeparation 
parts made in their frozen beer, about the middle of November; 
Et of the freezing of their ſack in December following, they only 
it was frozen very hard; ſo that when every man was to 
have his part, we were forc'd to melt it in the fire.“ i In which 
Words they imply, not that their ſack was divided into different ſub- 
nces, as their beer had been. But notwithſtanding this, I am of opi- 
Won, that even cold may, ſometimes, unite ſimilar, and ſeparate diſ- 
Wilar ſubſtances. I once purpoſely caus'd a plant, abounding with 
phurcous and ſpirituous parts, to be boiled in fair water; and ha- 
as expos'd the decoction to a ſharp north wind, in a very froſty 
WE, I obſerv'd, that the more aqueous parts of it were, by the 
t morning, turn'd into ice; towards the innermoſt part of which, 
more agile and ſpirituous portions, as I then conjectured, having 
Wreated, they there preſerv'd themſelves unfrozen, in the form of a 
zh colour'd liquor; the aqueous and ſpirituous parts having been ſo 
zhtly blended in the decoction, that they were eaſily ſeparable by 
h a degree of cold, as would not have divorc'd the parts of urine 
wine, which, by fermentation or digeſtion, are more intimately 
dclated with each other. But the Dutch, in Nova Zembla, found a 
Wc! of beer ſo frozen, that the ſpirituous part appear'd ſeparated 
m the yeaſt, whilſt ſome on the outſide of the veſſel was frozen 
.be 71 as glue; the other, which was converted to ice, being almoſt 
pid. 
And having once purpoſely try'd to freeze ſome beer, that was 
derately ſtrong, in glaſs veſſels with ſnow and ſalt, I obſerv'd, that 
e came out of the neck a certain thick ſubſtance, which, it ſeems, | 
much better able than the reſt of the liquor, that I found turn'd N \ 
ice, to reſiſt the froſt ; and which, by its colour and conſiſtence, 
Wd manifeſtly to be yeaſt. This, I confeſs, ſomewhat ſurpriz'd 
3 becauſe I could not diſcern by the taſt, or find by enquiry, that 
beer was too new, to be very fit for drinking. I might confirm 
Dutchmens relation, by what lately happen'd to a friend of mine, 
d complain'd to me, that having brew'd ſome ale in Holland, the 
of the winter there, froze it into ice, and left only a ſmall pro- 
ron of a very ſtrong and ſpirituous liquor. 71 
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Chymiſtry. JI is not fo certain, as both chymiſts and Ariſtotelians ima, WR, 
that every ſeemingly ſimilar, or diftin& ſubſtance, ſeparated i | 

| Hung ane 1 body, by the help of the fire, was pre-exiſtent in that ſubſtang 1 N : 
ed from a body AS à principle. I do not mean, that any thing is ſeparable fn! 17 
by fire, were body by fire, that was not materially pre- exiſtent in it; for it 6 F 
net its proper exceeds the power of meer natural agents, to produce a-ney, | J : 
rgreaents. much as a ſingle atom of matter, which they can only modify wi os 


alter, not create. | 
Nor do I peremptorily deny, that fome things obtain'd by g 

fire from a mix*d body, may have been more than barely materi 
pre-exiſtent in it; fince there are concretes, which before being a 
pos'd to the fire, ſhew they abound fome with falr, and others yi 
fulphur. It will ſerve the prefent purpoſe, if it appear, that! 
veral things, obtain'd from a mix*d body, expos'd to the fre, ye 
not its ingredients before; for then it will be rational to expect, th 
chymiſts may deceive themſelves and others, in concluding, reſolut 
ana univerſally, thoſe ſubſtances to be the elementary ingredient 
bodies, barely ſeparated by the fire, of which it may yet be qr 
ſtion'd whether they exiſt or no; at leaſt till ſome other arguner 

than that drawn from the analyſis, be produced to reſolye th 
doubt. | 


I fay then, it may, without abſurdity, be doubted, whether wh 
different ſubſtances obtainable from a concrete diſſipated by the i, Me pla 


were exiſtent in it, in that form (at leaſt, as to their minute pars Bios 
wherein we find them after the analyſis, fo that the fire only digoni Mh lo 
and extricated the corpuſcles of one principle from thoſe of anotix, per 1 
wherewith they before were blended. She low 


That all on- Upon this ſuppoſition, I ſhall endeavour to ſhew, firſt, that {ur 
pound bodies ſubſtances, as chymiſts call principles, may be produced de novo; it 


_ ” _ ſecondly, to make it probable, that by the fire we may actually d 
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mechanical ain from ſome mix'd bodies ſuch ſubſtances, as were not, in hea 
preperties, ſenſe deli ver'd, pre-exiſtent in them. 5 1 IS gro\ 
Now, if it be true, as *tis probable, that compound bodies dit ified 
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from one another, in nothing but the various textures, reſulting i 

the magnitude, ſhape, motion, and arrangement of their ſmall pi 

it will not be irrational to conceive, that one and the ſame parcel 

univerſal matter, may, by various alterations and contextures, be bro 

to deſerve the name ſometimes of a ſulphureous, and ſometimes 0! 
terreſtrial 'or aqueous body. = 

Argued from About the beginning of May, I caus'd my gardener to dig dd 
growth of convenient quantity of good earth, to dry it welt” in an oven,“ 
_— weigh it, to put it in an earthen pot, almoſt level with the * 

1 
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we ground, and to ſet in it a particular feed of ſquaſh, or the Chymiſtry, 
in kind of pompion, of ſudden growth; this feed I order'd him 
> water only with rain or ſpring- water. T'was delightful to behold 
o faſt this grew, tho? unſeaſonably fown 3 but the winter coming 
, hinder'd it from attaining any thing of its due magnitude; which 
ade me order it to be taken up about the middle of October. This 
ing carefully done, it weigh'd with the ſtalk and leaves two pounds 
Wd three quarters; then the earth being baked as formerly, its weight 
Jas found the ſame as at firſt ; and being ſet into the oven twice more, 
d weigh'd again, it ſhrunk little or nothing. 
nut I muſt not conceal, that in another experiment of this kind, 
ie earth ſeem'd to have been much more waſted; yet here, as well 
in the former trial, it appeared, that the main body of the plant, 
nſiſted of tranſmuted water. And I might add, that I caus'd the 
rmer experiment, with large pompions, to be repeated with ſo 
od ſucceſs, that it not only much ſurpaſs'd any I made before, but 
Wm'd ſtrangely to conclude what I am pleading for. The like ex- 
Wriments may be as conveniently try'd with the ſeeds of any plant, 
oſe growth is haſty, and its ſize large, If tobacco will thrive in 
ce cold climates, in earth unmanured, it would not be amiſs to 
ke a trial with it; for it is an annual plant, that riſes, where it 
oſpers, ſometimes as high as a tall man; and I have had leaves of 
Win my garden, near a foot and a half broad. But the next time I 
Wie chis experiment, it ſhall be with ſeveral ſeeds of the ſame 
Wt, in the ſame pot of earth; that ſo the event may be the more 
ſpicuous. But becauſe every body has not conveniency of time 
place, for this experiment, I made ſome ſhorter, and more ex- 
ditious trials in my chamber. I took a top of ſpear-mint, about an 
h long, and put it into a vial full of ſpring-water, ſo that the 
per part of the mint reach'd above the neck of the glaſs, while 
lower was immers'd in the water; within a few days, this mint 
Ban to ſhoot out roots into the water, to diſplay its leaves, and to 
pire upwards; and in a ſhort time, it had numerous roots and leaves, 
d theſe very ſtrong and fragrant of the odour of the mint; but 
We heat of my chamber, as 1 ſuppoſe, kill'd the plant, when it 
is grown to have a pretty thick ſtalx ; which with the various and 
ified roots it ſhot into the water, as if it had been earth, pre- 
ted a pleaſant ſpectacle. The like I have try'd with ſweet mar- 
am, and found the experiment ſucceed alſo, tho* ſomewhat more 
wwly with baulm and penniroyal, &c. And one of theſe vegetables, 
uriſh*d only by water, having obtain'd a competent growth, I 
d to be diſtill'd in a ſmall retort; and thereby obtain'd fome 
legm, a little empyreumatical ſpirit, a ſmall quantity of aduſt oil, 
Na Caput mortuum, which appearing to be a coal, I concluded it 
conſiſt of ſalt and earth ; but the quantity of it was ſo ſmall, that 
Worbore to calcine it. The FRO uſed to nouriſh this plant, was 
O 2 nor 
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nin-water, becauſe the latter is more diſcernably a kind of S 


And water 
being the prin- 


ciple of all 
things, 


which, tho? free from groſſer mixtures, ſeems to contain in it, beſy 
the ſteams of ſeveral bodies wandering in the air, a certain {Þirituoy 
ſubſtance, which may be extracted out of it; and is by ſome miſt4t, 
for the ſpirit of the world embodied, 

But Helmont avers, that he took 200 pounds of earth, dry'd in , 
oven; and having put it into an earthen veſſel, and moiſten'd it yi 
rain-water, planted in it the trunk of a willow tree, of five po 
weight; this he water'd, as occaſion requir'd, with rain, or vit 
diſtill'd water; and to keep the adjacent earth from getting into ; 
veſſel, he employed a perforated plate of iron. After five year}, 
took out the tree, weigh'd it, and computing the leaves that fel 
four autumns, he found it to weigh 169 pounds, and about thx 
ounces. And having again dry*d the earth it grew in, he found ity 
want of its former weight of 200 pounds, only about two ounces; 

that 164 pounds of the roots, wood, and bark, which conſtituted t 
tree, ſeem to have ſprung from the water. And, doubtleſs, if Ham 
had made any analyſis of this plant, as I did of one of my plan; 
fed only with fair water, it would have afforded him the like diſtni 
ſubſtances, as another vegetable of the ſame kind. 

Helmont, we know too, afferts, that all mix*d bodies ſpring from or 


are materially but ſimple water, diſguiz*d into theſe various fom h 

the plaſtic virtue of their ſeeds ; and his principal reaſons for it ſms 
be theſe. 1. The ultimate reduction of mixed bodies into inſi pid vum 
2. The viciſſitude of the ſuppoſed elements. And, 3. The product 
of perfectly mix*d bodies out of ſimple water. And, firſt, he affm 
that his alkaheſt adequately reſolves plants, animals, and minerals, : 
to one liquor, or more, according to their ſeveral internal different 
of parts; and that the alkaheſt being abſtracted from theſe l1qun 
in the ſame weight and with virtue, as when it diſſolv'd them, l 
liquors may, by frequent cohobations from chalk, or ſome other pn 
per matter, be totally depriv*d of their ſeminal endowments, and" 
turn at laſt to their firſt matter, inſipid water. Other ways he i 
propoſes, - to diveſt ſome particular bodies of their borrowed ſhuys 
and make them return to their firſt ſimplicity. The ſecond w 
- whence Helmont argues water to be the material cauſe of mixed bod 
is, that the other ſuppoſed elements may be tranſmuted into one 
ther. But the experiments he produces on this occaſion are ſo diff 
to be made and judg'd of, that I ſhall not inſiſt upon them. Bel 
if they were granted to be true, his inference from them is ſomevi 
diſputable ; and as our author in his firſt argument, endeavours" 
prove water the ſole element of mix*d bodies, by their ultimate re 
jution, when by his alkaheſt, or ſome other conquering agent, “ 
ſeeds have been worn out, or deſtroyed, which diſguized them 
, ; 


element; and that vegetables, animals, marcaſites, ſtones, metals, , 


his 

on e 
min 

im: 
Inder 
Fance 
is o 
eat 
ner 
e ec: 
Hales 
= Anc 
| arce 
Wl. % 
liver 
priz 
to k 
ter, 


of | 
Pre] 
latic 
anin 
table 
the a 
made 
cury, 
COnv 
poſec 
ſcien 
little 
5 E ut I 
Ne m 
ſever⸗ 
ed: : 
nd ſen! 
mon 
nciple 
haps, 
the na 
es no 
ncipal 
S ma 
abeff, 
Tis, 
8 [On 
ch. 
Wt, beſi 


The Sceptical Chymiff. 


his third argument, he attempts to ſhew the ſame by the conſtitu- 
on of bodies; which he aſſerts to be nothing but water ſubdued by 
W..ninal virtues. Of this he gives various inſtances, as to plants and 
W.:nals; but ſeveral of them being difficult, either to be made or 
-derſtood, and others of them liable to different exceptions ; the in- 
unce of the willow-tree ſeems the moſt proper to inſiſt on. However, 
Wis opinion of his is no new one; tho? the arguments for it may, in 
eat meaſure, be his own. The doctrine is aſcribed to Wales, to 
mer, to Heſiod, to Moſes, and to the Phenicians, who taught, that 
De carth was made of water; and from them, *tis ſuppoſed that 
bales took it. 

And tho' Helmont produces no inſtance of any mineral body, and 
Warce of any animal, generated of water; yet a French chymiſt, 
de Rochas, affords us an experiment, which, if it ſucceeded as he 
livers it, is very remarkable. Having,” ſays he,“ found ſur- 
prizing things from the natural operation of water, I was willing 
to know what might be done with it by art. I therefore took wa- 
ter, which, I knew, was mixed with no other thing than the ſpirit 
of life ; and by a heat artificial, continual, and proportionate, I 
prepared and diſpoſed it by the graduations of coagulation, conge- 
lation, and fixation, till it was turned into earth, which produced 
animals, vegetables, and minerals. I ſay not what animals, vege- 
tables, and minerals, for that is reſerved for another occaſion 3 but 
the animals moved of themſelves, eat, &c. and by the anatomy I 
made of them, I found them compogd of much ſulphur, little mer- 
W cury, and leſs ſalt. The minerals began to grow and increaſe, b 
converting into their own nature one part of the earth thereto diſ- 
poſed 3 they were ſolid and heavy. And by this truly demonſtrative 
ſcience, chymiſtry, I found that they were compoſed of much falr, 
little ſulphur, and leſs mercury.“ T 

hut 1 have ſome ſuſpicions concerning this ſtrange relation, which 
mere me unwilling to declare an opinion of it; unleſs I were ſatisfied 
ſeveral material circumſtances, which our author has left unmenti- 
: tho? as for the generation of living creatures, both vegetable 
d ſenſitive, it need not ſeem incredible; ſince we find, that our 
mon water, which is often impregnated with variety of ſeminal 
nciples, long kept in a quiet place, will putrefie; and then too, 
Wraps, produce moſs and little worms, or other inſets, according 
che nature of the ſeeds that were lurking in it. And as Helmont 
es no inſtance of the production of minerals out of water; ſo the 
ncipal argument that he employs, to prove that they and other bo- 
s may be reſolv'd into water, is drawn from the operations of his 
aheſt, and, conſequently, cannot be ſatisfactorily examined by us. 
'Tis, however, ſurprizing to obſerve, how great a ſhare of water 
s to make up ſeveral bodies, whoſe forms promiſe nothing near ſo 
ich. Eels, by diſtillation, yielded me ſome oil, ſpirit, and volatile 
beſides the Caput mortuum; yet all theſe were ſo diſproportionate 
c 
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Chymiſtty. to the phlegm, that they ſeemed to have been nothing but that _— f 


phlegm, before any of the more operative principles began to ji; 


erful diſſolvent, even of gold. And the water which may be du 


gulated; which, likewiſe, ſtrangely abounds in vipers, tho? they 
eſteemed very hot in operation, and will, in a convenient air, fury; 
for ſome days the loſs of their heads and hearts. Human blood ir f 
as ſpirituous and as elabourate a liquor as 'tis reputed, ſo abound; 
phlegm, that diſtilling ſome of it, on purpoſe to try the experiment 
out of about ſeven ounces and a half, we drew near fix ounce, 


And, to ſatisfie my ſelf that ſome of theſe animal phlegms were (x 
ficiently deſtitute of ſpirit, to deſerve their name; I was not conte 
to taſt chem only, but poured on them acid liquors, to try if they q 
tained any volatile ſalt or ſpirit ; which Would probably have diſcover 
it ſelf, by making an ebullition with the liquor thus employed, {x 
tho? corroſive ſpirits ſeem to be nothing elſe but fluid ſalts, yet th 
alſo abound in water ; which may be obſerved, by entangling, and 
fixing their ſaline part, as to make them corrode ſome proper bod 
or elſe if it be mortified with a contrary falt, as I have very manif;# 
obſerved, in making a medicine ſomewhat like Helmont*s Balſamus San 
with diſtill'd vinegar, inſtead of ſpirit of wine, wherewith he g 
pares it; for of that acid ſpirit, the ſalt of tartar, from which it b d 
ſtill'd, will, by mortifying and retaining the acid ſalt, turn into work 
leſs phlegm, near twenty times its weight, before it be ſo fully imp 
nated, as to rob no more diſtilled vinegar of its ſalt. And tho ſp 
of wine, exquiſitely recti fied, ſeems 1 all liquors to be the molt fx 
from water; yet even this is by Helmont, in caſe what he relies if 
true, with probability, affirmed to be materially water, unde a (uh 
phureous diſguize 3 for, according to him, in making that excel 
medicine Paracel/us's Balſamus Samech, (which is nothing but Sal taria 
dulcify*d; by diſtjlling ſpirit of wine from it, till the ſalt be ſufficent 
faturated with its Julphur ; and till it ſuffers the liquor to be draws 
as ſtrong as it as poured on ; ) when the ſalt of tartar, from v 
it is diſtilled, hath retained, or deprived it of the ſulphureous parti 
the ſpirit of wine; the reſt, which is incomparably the greater part 
the liquor, will turn to phlegm. But I have not as yet ſufficiai 
tried the thing my ſelf : however, ſomething of experiment keeps 
from thinking it abſurd ; tho? I in vain try'd it with pans 4 
tartar: for Helmont not only often relates it, and draws conliequeis 
from it, but a perſon 8 for his veracity, and ſkill in chymilt 
affirm'd to me, that by preparing the ſalt and ſpirit, in a way {ul 
to my principles, he had made the experiment ſucceed very well; 1 
out adding any thing to the ſalt and ſpirit. 
I have indeed, ſometimes, wondered to ſee how much phlegm 9 
be obtained from bodies by fire. But ſuppoſing the alkaheſt cou 
duce all bodies into water; yet whether the water, becauſe inſipid, 1 
be elementary, may be doubted : for I remember the candid Ja 
Laurembergius affirms, he ſaw an inſipid menſtruum, that was a fo 


prod} 


fr 
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Wm quick-ſilver, without addition, tho? it be almoſt taſtleſs, appears Cmiſtry. 
different nature from ſimple water; eſpecially if appropriated mi 
als be therein digeſted. And farther, I ſee no neceſſity to conceive, 
t the water mentioned by Moſes, on which the ſpirit is ſaid to 
e brooded, as the univerſal matter, was ſimple and elementary wa- 
ſince tho' we ſhou'd ſuppoſe it to have been an agitated congeries, 
Wn ſifting of a great variety of ſeminal principles, and of other cor- 
cles fit to be ſubdued and faſhioned by them; it might yet be a 
dy fluid, like water, in caſe the corpuſcles it was made up of were, 
their creator, made ſmall enough, and put into ſuch an, actual mo- 
n as might make them roll and glide over one another. And as 
now ſay the ſea conſiſts of water, notwithſtanding the ſaline, ter- 


At trial, and other bodies mix'd with it; ſuch a liquor as the former 
tt y well be call'd water; becauſe that was the greateſt of unknown 
(| ies whereto it was like. But that a body may be fluid enough to 
XI dear a liquor, and yet contain corpuſcles of a very different nature, 


pears from expoſing a quantity of vitriol in a ſtrong veſſel to a com- 
ent fire; for tho? it contains aqueous, earthy, ſaline, ſulphureous, 
metalline parts; yet the whole maſs will at firſt be fiuid, and boil 
> water, 
zut whether or no we conclude all things to have been generated of 
er, 'tis manifeſt, from what I have try'd, as to the growth of 
etables fed with water, that ſalt, ſpirit, earth, and even oil, may 
produced out of water; and conſequently, that a chymical princi- 
as well as a Peripatetic element, may, in ſome caſes, be generated 
W, or obtain'd from ſuch a parcel of matter as was not before en- 
'd with the form of ſuch a principle or element. 
ſhall next endeavour to ſhew, that the operation of the fire, ſome- Ve fre al 
es not only actually divides mix*d bodies into ſmall parts, but com- <ompuunds the 
Winds thoſe parts after a new manner; whence there may poſſibly / , fodies 
. as well ſaline and ſulphureous ſubſtances, as thoſe of different > 
eres. And, perhaps, it will aſſiſt us in our inquiry into the effects 
the operations of the fire upon other bodies, to conſider a little 
it it does to thoſe mixtures, which being the productions of art, we 
know what enters their compoſition. Now, tho' ſope is made up 
il or greaſe, falt and water, well incorporated together; yet if 
expoſe the maſs they conſtitute, to a gradual fire, in a retort, you 

indeed make a ſeparation, tho* not of the ſame ſubſtances that were 
ed into ſope; but of others of a different, and not an elementary 
re; and eſpecially of an oil very ſharp, fetid, and remote in qua- 

from that employ'd to make the ſope: ſo if you mix ſal-armo- 
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zn OE, in a due proportion, with quick-lime, and diſtil them by de- 
on s of fire, you ſhall not divide the ſal- armoniac from the quick- 
wy 3 tho? the one be a volatile, and the other a fixed ſubſtance ; but 


Which aſcends will be a ſpirit much more fugitive, piercing, and 
, than fal-armoniac 3. and there will remain with the quick-1ime al- 
moſt 
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Chymiſtry, moſt all the ſea-ſalt that concurr'd to compoſe the ſal-armoniac, An 
bo well the ſea-falt was united to the lime, appears from hence, th 
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I have, by making the fire at length very vehement, caus'd both t. 
ingredients to melt, in the retort, into one maſs, apt to grow moiſ h 
a damp air. If it be here objected, that theſe inſtances are tl, 
from factitious concretes, which are more compounded than mam 
ones; I reply, it will be difficult to prove, that nature her ſelf 4, 
not mix together ſuch bodies as are D of elemem 
or more ſimple ones. Thus vitriol, for inſtance, tho' I have ſometi 

taken it out of the mineral earths, where nature had, without the a; 
ſtance of art, prepared it, is really a mix'd body, conſiſting of at, 
reſtrial ſubſtance of a metal, and alſo of at leaſt one ſaline body q; 
peculiar, and not elementary nature. And we ſee, alſo, in anind 
that their blood may be compos'd of ſeveral very different mix' dh 
dies; ſince many ſea- fowl taſt rank of the fiſh on which they qi 
narily feed. And Hippocrates obſerves, that a child may be purgh 
the milk of the nurſe, who has taken elaterium; which argues, c. 
the purging corpuſcles of the medicament concur to make up the n 
of the nurſe. And from many vegetables there may, without any # 
dition, be obtain'd glaſs; a body ſurely not pre-exiſtent in them, but 
duced by the fire. I ſhall only add, that by a certain artificial x 
of managing quick-filver, I can, without addition, ſeparate from i, 
fourth part of a clear liquor, which, with an ordinary Peripatetic, wall 

paſs for water, and which a vulgar chymiſt wou'd take for phlzn 
and this, for ought I have yet ſeen or heard, is not reducible in 
mercury again, and conſequently, is more than a diſguize of it. Non, 
beſides that ſeveral chymiſts will not allow mercury to hare ay 
conſiderable quantity of either of the ignoble ingredients, earth ai 
water; the great ponderouſneſs of quick-filver makes it unlikely, ti 
it can contain ſo much water as may thus be obtain'd from it; ſu 
mercury weighs fourteen times more than water of the ſame bu 
And two friends of mine, the one a phyſician, and the other a muti 
matician, - both of them perſons of unſuſpected credit, have ſolem 
aſſured me, that, after many trials they made to reduce mercury li 
water, in order to a philoſophical work upon gold; they once, by 


veral cohobations, reduced a pound of quick-filver into almoſt a , wit 
of water; and this without the addition of any other ſubſtance, of 
only by urging the mercury with a fire, ſkilfully managed, Hen ch th 
ſufficiently appears, that the fire may ſometimes as well alter e part 
dies as divide them ; and that by its means, we may obtain or 9 
a mix'd body what did not pre- exiſt therein. And how are vel e of 
that phlegm is barely ſeparated, not produced, in other bodis Which ; 
the action of fire; for, many other mix'd bodies are of a much into . 
conſtant, and more alterable nature, than mercury appears to wn dar 
we believe Helmont's relations, the tria prime, or three chy mica! WS be ac 


ciples, are neither ingenerable, nor incorruptible ſubſtances 3 ſince = cach 
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W. .11aheſt, ſome of them may be produced of bodies that were be- Chymiſtry., 

of another denomination, and all by the ſame powerful menſtruum, CY WW 

reduced into inſipid water. . | 

But here may occur a ſcruple about the nature of mixture. Ariſtotle, The nature of 
know, declares it to be ſuch a mutual penetration, and perfect =" 

jon of the elements, that there is no portion of the mix'd body, Ae : 


WE. minute ſoever, which does not contain all and every of the four 
* ments; or in which, all the elements are not. And I remember, 
"WF reprebends the mixture taught by the ancients, for too ſlight or 
WG, as that wherein the elements were only blended, not united: 
u ancients, however, tho' they did not all agree what kind of bo- 


W. were mix'd; yet they almoſt unanimouſly held, that in a com- 
> Re body, tho* the Miſcibilia were aſſociated in ſuch ſmall parts, 


* with ſo much exactneſs, that there was no ſenſible particle of 
I maſs, but ſeem'd of the ſame nature with the reſt, and with 
a0 whole; but as to the inſenſible parcels of matter, whereof the 
5 tibilia conſiſted, they were ſuppos'd to retain each of them its 
2 n nature, being but by appoſition united with the reſt into one 
* y. So that tho', by virtue of this compoſition, the mix'd bo- 
(0 „perhaps, obtain'd ſeveral new qualities; ſtill the ingredients 
1 compounded it, retaining their own nature, were, by the de- 
aon of the compoſition, ſeparable from each other; the minute 
"i es, diſengaged from thoſe of a different nature, and aſſociated with 


oy ſe of their own ſort, returning to fire, earth, or water, as they 
e before they chanc'd to be ingredients of that compoſition. 
us in a piece of cloth, made of white and black threads inter- 
| en, wherein, tho* the whole appear neither white nor black, but 
hat yet each of the white and black threads, that compoſe it, re- 
) 1 s what it was before, if they were pull'd aſunder, and ſorted, each 
ö i pur by its ſelf. | | 
Friſtotle tells us, that if a drop of wine be put into ten thouſand 
t ſures of water, the wine being overpower'd by ſo vaſt a quantity 
lems Water, will be turned into it. But if this doctrine were true, one 


' "> hope, by melting a maſs of gold and ſilver, and by but caſt- 
by into it lead or antimony, grain after grain, we might, at plea- 
Ir within a reaſonable compaſs of time, turn what quantity we de- 
12 of the ignoble, into the noble metals. Let in that operation, 


ch the refiners call, quartation, and employ to purify gold, altho' 
cc "Ee parts of ſilver be ſo exquiſitely mix'd, by fuſion, with a fourth 
of gold, that the reſulting maſs acquires ſeveral new qualities, by 

mw e of the compoſition ; and that there is ſcarce any ſenſible part of 
dies hich is not compos'd of both the metals; yet if this mixture be 
into Agua fortis, the ſilver will be diſſolved therein, and the gold, 

a dark or black powder, will fall to the bottom ; and either body 
be again reduced into ſuch a metal, as it was before; which ſhews, 
nel aach retain'd its nature, notwithſtanding its being mix*d per 
=. P p mmm, 
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Chymiftry. minima, with the other. We likewiſe ſee, that tho? one part of 
ſibeer, be mixed with ten parts, or more, of lead; yet the fire nil 


. nptc 


upon the cupel, eaſily and perfectly ſeparate them again. And, — 
only in chymical analyſes, a ſeparation is made of the elementary h ies 
gredients, but ſome mixed bodies afford a much greater quantity i em, 
one particular principle than of another; as turpentine and an; WR the 
yield much more oil and ſulphur, than water; whilſt wine, which; iet 
confeſs d to be a perfectly mix'd body, affords but a little inn eth. 
mable ſpirit or ſulphur, and not much more earth ; but a vaſt HN re 
portion of phlegm, or water; which could not be, if, as the Pi, i oven 
zetics ſuppoſe, every minute particle were of the ſame nature with vi che 
whole 3 and conſequently, contained earth and water, air and fire, SSrvuſ 

But not to conſider thoſe improper mixtures, wherein hotnogem Ich ſe 
bodies are join*d, as when water is mix*d with water; proper mix e, 8 


ſeem, in the general, to be but an intimate union of any two of othe 

more bodies, of different denominations ; as when aſhes and (i 

are fuſed into glaſs, or antimony and iron into Regulus Marlis; vh 

wine is ſhook with water, or 7 fe diſſolv'd in the fame. Nori 

this general notion of mixture, it does not appear, that the ing: 

| dients do, in their ſmall parts, ſo retain their nature, and em. 
| diſtinct in the compound, that they may thence, by the fire, be 
| gain taken aſunder. For tho', perhaps, in ſome mixtures of cer i 

permanent bodies, this recovery of the ſame ingredients may be matt 

yet I am not convinced, that it will generally hold, or that iti 

deducible from chymical experiments, and the true notion of mim 

| But bodies, I preſume, may be mixed, and that very durably, tio 
l they are not elementary, nor have been reſolved into elements, «Wa 
principles, in order to it; as is evident in the Regulus of fuſed antimony 
and iron; and in gold coin, which laſts for many ages, whillt tt 
gold is generally alloy'd by the mixture of a quantity of filver, « 
copper, or of both. And there being but one univerſal matter oft 
things, the portions of it ſeem to differ from one another, only! 
certain qualities, or accidents 3 upon whoſe account the corpott 
ſubſtance they belong to, receives its denomination, and is referr'd 
ſome particular ſort of bodies; ſo that if it be deprived of tit: 


qualities, tho? it ceaſes not to be a body, yet it ceaſes from being e pa 
kind of body, as a plant, or an animal, a red, or a green, a ve t the 
or a ſour ſubſtance. It alſo frequently happens, that the ſm e the 
parts of bodies cohere together but by immediate contact and part 
whilſt there are few bodies, whoſe minute parts ſtick ſo cloſe "P fro 
gether, but that it is poſſible to meet with ſome other body, vis 0 foy 
imall parts may get between them, and ſo disjoin them; or may Wh <r<<9! 
fitted to cohere more ſtrongly with ſome of them, than thoſe "i lately 
with the reſt 3 or, at leaſt, may be combined ſo cloſely therm |" elke 
that neither the fire, nor the other uſual inſtruments of chynia|hF ble 
analyſes, will ſeparate them. Theſe things conſidered, I cannot & upon 


I emPptro:1! 
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[ uptorily deny, that there may be ſome ſmall maſſes, wherein the 


hen bodies of different denominations, and conſiſting of ſuch durable 
fs, happen to be mingled ; tho' the compound body made up of 
em, may be very different from either of the ingredients, yet each 
e little cluſters may ſo retain its own nature, as to be again ſepa- 
le to what it was before. Thus when gold and ſilver are melted 
Wocther in a due proportion, Agua fortis will diſſolve: the ſilver, and 
Noe the gold untouch'd; by which means both the metals may be 
W-over'd from the mixed maſs. There are other cluſters alſo, where- 
cke particles ſtick not ſo cloſe together, but they may meet with 
Frpuſcles of another denomination, diſpos'd to be more cloſely.united 

by ſome of them, than they were among themſelves ; and in ſuch 
e, two corpuſcles thus combining, loſing that ſhape, ſize, motion, 
other accident, upon whoſe account they exhibited ſuch a determi- 
te quality, or nature; each of them really ceaſes to be a corpuſcle 
the ſame denomination it was before; and from the coalition of 
ſec, there may reſult a new body, as really one as either of the 
WW puſcles, before they were confounded ; for this concretion is really 
owed with its own diſtin qualities, and can no more, by the 
dor any other known way of analyſis, be divided again into 
corpuſcles, that at firſt concurred to make it, than either of 
m could, by the ſame means, be ſubdivided into other particles. 
zus, by cryſtallizing a ſolution of copper in Aqua fortis, or ſpirit 
nitre, you may obtain a good vitriol; which, tho', by virtue of 
compoſition, it has manifeſtly ſeveral qualities not to be met with 
either of the ingredients; yet it ſeems, that the nitrous ſpirits 
Wy, in this compound maſs, retain their former nature : for having 


illed this vitriol, there came over plenty of red fumes ; which, by 
r, 0 t colour, by their peculiar ill ſcent, and by their ſourneſs, mani- 
ori Wed themſelves to be nitrous ſpirits : and that the remaining calx 
nl} oh inued copper, will be eaſily believed. But if you diſſolve minium, 
dar ich is but lead powder'd by the fire, in good ſpirit of vinegar, 


I cryſtallize the ſolution ; you ſhall not only have a faccharine 
, exceedingly different from both its ingredients; but the union of 
e parts of the menſtruum, with others of the metal, is ſo ſtrict, 
t the ſpirit of vinegar | ſeems to be deſtroyed in that capacity; 
e the ſaline corpuſcles have quite loſt their acidity: nor can ſuch 
d parts as were put to the minium, be ſeparated, by any known 


upon the diſtillation of Saccharum Saturni by it ſelf, I found, in- 
P p 2 a | deed, 


ſc u from the Saccharum Saturni, reſulting from them both; for there 
who: o ſourneſs at all, but an admirable Iweetneſs to be taſted in the 
nay Icretion, And. not only, ſpirit of wine, which, otherwiſe, will im- 
of M iatel) hiſs when mingled with ſtrong ſpirit of vinegar, had na 
wit h elfect when poured upon Saccharum Saturni ; wherein yet the 
no ſalt of vinegar, did its ſervice, may ſeem to be concentrated ; 
ot pt 


. 
W.ricles are ſo minute, and the coherence ſo ſtrict, or both, that \ 2 2 
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1 well in ſmell, ans qualities, as in taſt, from the ſpirit of vines 

which, likewiſe, ſeem'd to have left ſome of its parts very firm 
united to the Caput mortuum: and this, tho* of the nature of |, 
was in ſmell, colour, Sc. different from minium. Thus alſo, th 
two powders, the one blue, and the other yellow, may appear a grew 
mixture, whilſt neither of them loſes its own colour, as a good g. 
croſcope has ſometimes informed me; yet having mixed minium a 
fal-armoniac in a due proportion, and expos'd them in a glaſs-yej; 
to the fire, the whole maſs became white, and the red corpuſcles yy 
deſtroyed ; for tho? the calcin'd lead was ſeparable from pe falt, p 
it did not part from it in the form of a red powder, ſuch as the mini 
was, when put to the ſal-armoniac. I leave it, alſo, to be conſider 
whether in blood, and ſeveral other bodies, it be probable, that g 
of the corpuſcles concurring to make up the compound, always g 
tains its own nature therein; fo that chymiſts may extricate each 9 
of them from all the others, wherewith it contributed to compoſe, 
body of one denomination. | 

And ſince the major part of chymiſts allow, what thoſe they 
philoſophers affirm of their ſtone ; they may pleaſe to conſider, th 
tho? when common gold and lead are mixed together, the lead mat 
ſever'd almoſt unalter'd from the gold; yet if, inſtead of gold, at 


tle of the red elixir be mixed with the lead, their union will be (8 


indiſſoluble in the perfect gold produced thereby, that there is n 
known, nor, perhaps, poſſible way of ſeparating the diffus'd elixi 
from the fix*d lead; but they both conſtitute a moſt permanent buy, 
wherein the lead ſeems quite to have loſt its properties; and to hut 
been rather tranſmuted by the elixir, than aſſociated with it. Hen 
it ſeems not always neceſſary, that the bodies intimately mixed, ſho 
each retain its own nature; ſo as, when the maſs it ſelf is diſſipat 
by the fire, to be more diſpoſed to appear again in its priſtine for, 
than in a new one; which it may have acquired by a ſtricter aſſoc 
tion of its parts, with thoſe of ſome of the other ingredients of it 
compoſition, than with one another. | 

If it be objected, that unleſs the hypotheſis I oppoſe, be admits 
in ſuch caſes as we have mentioned, there would not be an union, it 
a deſtruction of the mix*d bodies; which ſeems all one as to fay, !it 
of ſuch bodies there is no mixture at all: I anſwer, that tho f 
mix*d ſubſtances remain, whilſt only their accidents are deſtroy 
and tho* we may call them ingredients, becauſe they were diſtinct 
dies before they were put together ; yet they are afterwards ſo a 
founded, that I ſhall rather call them concretions, or reſulting bodis 
than mix'd ones, | | 
If it be alſo ſaid, that this notion of mixture, tho? it may be allo"! 
when bodies already compounded are put to be mix'd ; yet it 5® 
applicable to thoſe mixtures, that are immediately made of the &® 
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eats, or principles themſelves : I reply, that I here conſider the Chymiſtry. 
W-cure of mixture, ſomewhat more generally than the chymiſts ; who LW W 
er cannot deny, that there often are mixtures, and thoſe very du- 
ble ones, made of bodies not elementary. And farther; tho' it may 
ö e probably pretended, that in thoſe mixtures, made immediately of 
e bodies called principles or elements, the mix'd ingredients may 
ter retain their own nature in the compound maſs, and be more eaſily 
U parated from thence; yet beſides that it may be doubted, whether 
ere are any ſuch primary bodies, I ſee not why the reaſon I alledg'd, 
W che deſtructibility of the ingredients of bodies in general, may not, 
Wmetimes, be applicable to ſalt, ſulphur, or mercury; till it be ſhewn 
pon what account we are to own them priviledg'd. 
But to return from whence this conſideration of mixture has car- 
adus. We have ſeen, by the different ſubſtances obtained from a 
Want, Gc. nouriſhed only with water, that it was not neceſſar 
ture ſhould always compound a body, originally, of all ſuch diffe- 
Wnt bodies, as the fire could afterwards make it afford. But this is 
Wt all that may be collected from thoſe experiments. There ſeems, 
o, ſomething deducible from them, that ſubverts another founda- 
n of the chymical doctrine. For ſince out of fair water alone, not 
ly ſpirit, but ſalt, oil, and earth, may be produced, it follows, that 
t and + R are not primogeneal bodies and principles; ſince they 
every day made out of plain' water, by the texture which the 
d, or ſeminal principle of plants, gives it. And this would not, 
rhaps, ſeem ſo ſtrange, did we not overlook the obvious and fa- 
liar operations of nature; for if we conſider what ſlight qualities 
are that ſerve to denominate one of the 7tria prima; we ſhall 
that nature frequently produces as great alterations in ſeveral 
rcels of matter. To be readily diſſoluble in water, is enough to 
ke a body paſs for. a ſalt; yet I ſee not why, from a new arrange- 
Wnt and diſpoſition of the component particles, it ſhould be much 
der for nature to compoſe a body diſſoluble in water, of a portion 
matter that was not ſo before; than of the liquid ſubſtance of an 
g, which will eaſily mix with water, to produce, by the bare warmth 
the brooding hen, membranes, feathers, tendons, &c. not diſſoluble 
water. Nor is the hardneſs and brittleneſs of ſalt, more difficult 
nature to introduce into ſuch a yielding body as water, than it 
for her to form the bones of a chick, out of ' the tender ſubſtance 
dhe liquors of an egg. But I eaſily foreſee it will be alledg'd, that 
former examples are all taken from plants and animals, wherein 
> matter is faſhioned by the plaſtic power of the ſeed, or ſomething 
ogous thereto ; whereas the fire does not act like any of the 
minal principles, but deſtroys them all, when they come within 
reach. To this I need only ſay, that whether it be a ſeminal 
nciple, or any other, which faſhions the matter, after thoſe various 
ners I have mention'd ; *tis evident, that either by the plaſtic 
power 
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number of ele of the diſtinct ſubſtances or elements, into which all mix'd bodis: 


ments fixt. 
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rs; alone, or that and heat together, or by ſome other cauſe, ci. 
le of giving a texture to the matter; it is yet poſſible that it may b 
a- new contriv'd into ſuch bodies. 

And thus much, I preſume, will ſuffice to ſhew, that a conſidem 
man may very well queſtion the truth of thoſe ſuppoſitions vb 
chymiſts and the Peripatetics, without proof, take for granted; 
upon which depends the validity of the inferences they draw from ty 
experiments. 


SE CT. NL 


I Proceed now to conſider the experiments themſelves, wherein our 
ponents uſually triumph and glory. And theſe will the rather defe 
a ſerious examination; becauſe thoſe who alledge them, do it with; 
much confidence and oſtentation, that they have hitherto impos'd um 
almoſt all perſons, without excepting philoſophers and phyſicians the, 
ſelves, who have read their books, or heard them talk. For fn 
learned men have been content rather to believe what theſe ſo bold 
affirm, than be at the trouble and charge to try whether it ws 
true or no. Others again, who have curioſity enough to examine tk 
truth of what is averr*d, want ſkill and opportunity to do what tit 
deſire; whilſt the generality, even of ſenſible men, being the chynit 
actually perform many ſtrange things, and, among others, reſolve con 
pound bodies into ſeveral ſubſtances, not known by former philo 
phers to be contained in them; and hearing with what confidence ch 
miſts aver the ſubſtances, thus obtain'd from compound bodies, by tz 
fire, to be true elements or hypoſtatical principles of them, they 
forward to think it but juſt to credit the ſkilful artiſts in their on 
eſpecially when thoſe things, whoſe nature they ſo confidently 
upon them to teach others, are productions of their own fkill, and iu 
as others know not what to make of. | 

But we muſt not ſuffer our ſelves to be impos'd upon by hard nat 
or bold aſſertions; nor to be dazled with that light which ſhou'dir 
aſſiſt us to diſcern things the more clearly. To help in the producu 
of bodies, is not to underſtand by them. Thus men, for bei 
fathers of children, are not the better acquainted with the number 
nature of the parts that conſtitute a child's body. 

It does not appear, that three is preciſely and univerſally the nun 


reſoluble by fire. & | "7 


If it be granted, that the elements, at firſt, conſiſted of. certain ; 
primary coalitions of the minute particles of matter into corpulcl 


very numerous, and very like each other; it will not be abſurd! 
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cceive that ſuch primary maſſes may be of far more forts than three Cyymiſtry. 
ge; and conſequently we need not ſuppoſe, that in every Com- CLAYS 
| pund body there ſhou'd be found juſt three ſorts of ſuch primitive 


1 galitions. 


And if, according to this notion, we allow a conſiderable number of 
tt gerent elements; it ſeems very poſſible, that to the conſtitution of 
e fort of mix'd bodies, two kinds of elementary ones may ſuffice ; 


ve lately ſaw in that moſt durable ſubſtance, glaſs ; that another ſort 
mix'd bodies may be compos'd of three elements, another of four, 
Mother of five, &c. ſo that upon this ſuppoſition, there can be no de- 
Wrminate number of elements aſſign'd; it being very probable, that 
e concretes conſiſt of fewer, ſome of more. Navy, it does not ſeem 
poſſible, according to theſe principles, that there may be two ſorts 
mix'd bodies; the one whereof may have none of the ſame elements 
> other conſiſts of; as we often ſee, two words, whereof the one has 
t any of the letters to be met with in the other; or as happens in 
ctuaries, wherein no ingredient, except ſugar, is common to any 
o of chem. 
ud ſince it appears, from the permanency of gold and ſilver, that 
n corpulcles, not of an elementary, but compound nature, may be 


ol ſo durable a texture, as to remain. indiſſoluble in the ordinary ana- 
Ne s, that chymiſts make of bodies by the fire; *tis not impoſſible, 
net t tho* there were but three elements, yet there may be a greater 
2 ber of bodies, which the uſual analyſis will not diſcover to be ele- 
Jun ntary. | 

en c does not, indeed, ſufficiently appear from the common chymical 
_ Wecriments, that there is any one determinate number of elements 
ed 


e uniformly met with, in all the ſeveral forts of bodies allow'd to 
perfectly mix'd. | 
There are ſeveral bodies, which I cou'd never ſee divided, by fire, 
Wd lo many as three elementary ſubſtances. I would fain fee that 
11 N and noble metal, gold, ſeparated into ſalt, ſulphur, and mercury; 
if any man will ſubmit to a competent forfeiture, in caſe of fail- 
I ſhall willingly, if he ſucceeds, pay for both the materials and 
che charges of ſuch an experiment. I do not, indeed, after what 
we try'd my ſelf, peremptorily deny, that there may, out of gold, 
extracted a certain ſubſtance, which chymiſts call its tincture, or 
bur; and which deprives the remaining body of its uſual colour. 
r am I fure, that there cannot be drawn, out of the ſame metal, 
al quick and running mercury. But for the falt of gold, I never 
m either fee it, or be ſatisfied, by the relation of any credible 
witneſs, that there was ſuch. a thing ſeparated. And for the ſeve- 
rroceſſes, which promiſe that effect, the materials to be wrought 
are ſomewhat too precious and coſtly to waſt upon adventures, 
reof not only the ſucceſs is doubtful, but the very poſſibility 
hitherto demonſtrated. Yet that which moſt deters me from w—_ 
tryals 
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A ſhould ſucceed. For the extraction of this golden ſalt, being, in c. (RE a 


mical proceſſes, preſcribed to be obtain*d by corroſive menſtrua, or i: . 
intervention of other ſaline bodies; it wil remain doubtful, whe, Wi en 
the ſalt produc'd be that of gold it ſelf, or of the ſaline bodies or j, or 
rits, employed to prepare it; for that ſuch difguizes of metals oj | g 5 


impoſe upon artiſts, is no new thing in chymiſtry. I would, likei 
willingly ſee the three principles ſeparated from the pure ſort of yirgy, 
ſand, from oſteocolla, from refined ſilver, from pure quick-filver, 
from Venetian talc ; which latter, by long detention in an extreme, 
verberatory heat, I cou'd but divide into ſmaller particles, not g 
conſtituent principles. Nay, when I caus'd it to be very long key 
a glaſs-houſe fire, it came out in the figure its lumps had, when jy 
in; tho? alter'd to an almoſt amethyſtine colour. I dare not, inde 
abſolutely affirm it impoſſible to analyze theſe bodies into their ꝶ 
Prima; yet becauſe neither my own experiments, nor any compets 
teſtimony hath hitherto either taught me how ſuch an analyſis may k 
or ſatisfied me that it hath been made; I muſt take the liberty 
doubt, till the chymiſts prove it, or give us intelligible and practi Y 
proceſſes to perform what they pretend. For whilſt they affect u 
enigmatical obſcurity, with which they puzzle the readers of th: 
proceſſes, concerning the analytical preparation of gold or mercy; 
they leave wary perſons much unſatisfied, whether or no the diff 
| ſubſtances, they promiſe to produce, be truly the hypoſtatical pri 
ple, or only ſome intermixtures of the divided bodies, with thoſen 
ploy'd to work upon them; as is evident in the ſeeming crylals oi 
ſilver, and thoſe of mercury; which, tho* by ſome, inconſident 
ſuppoſed to be the ſalts of thoſe metals, are plainly but mixturs6 
the metalline bodies, with the faline parts of Agua fortis, ot ol 
corroſive liquors ; as is evident by their being reducible into what ti 
were before. — 
And I cannot but confeſs, I have often wonder'd that chymiſts ua 
ſo confidently pretend to reſolve all metalline and other mineral“ 
dies into ſalt, ſulphur, and mercury. For *tis a ſaying almoſt jr 
verbial among the adept ; and the famous Roger Bacon has parricului 
adopted it; that *tis eaſier to make gold, than to deſtroy it. A 
fear that gold is not the only mineral from which chymiſts, in ut 
attempt to ſeparate their three principles. I know, indeed, the lea 
Sennertus ſays, there is ſalt and ſulphur contain'd in all mix'd 
dies; and *tis well known that ſkilful chymiſts can extract 
«© thence z* but, by his favour, I muſt ſee very good proof, beſot 
can believe ſuch bold general aſſertions: and he who wou'd conv 
me of their truth, muit firſt teach me ſome real practicable n 
3 


ſeparating ſalt and ſulphur from gold, ſilver, and thoſe many differ 
ſorts of ſtones, that a violent fire brings to fuſion. And not only 
ſor my own part, never ſaw any of the bodies, juſt mention's 
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Chymiſftry. the air a greeniſh blue; which being the colour aſcribed to c | 
ben its body is unlock'd, *tis eaſy to perſuade men, that thi, ; edi 
the true ſulphur of that metal; eſpecially ſince not only the 6, 
may be ſuppos'd to be flown away, or ſublimed to the upper n 
of the glaſs, whoſe inſide will commonly appear whitened by they, Mot b 


but the metal ſeems to be quite deſtroyed ; the copper no longer mW oY 
pearing in a metalline form, but almoſt in that of a refinous um Wo r 
The caſe, however, is only this; the ſaline parts of the ſublimm MY 

together with the ſal-armaniac, excited and actuated by the veheny a v 


heat, fall upon the copper, whereby the ſmall parts of the ] 
cury being freed from the ſalts that kept them afunder; and by & he { 
heat toſsd up and down, convene after many occurfions, into: Which. 
conſpicuous maſs of liquor: and as for the falts, ſome of u 
more volatile of them ſubliming, the others corrode the copper, 2 
uniting themſelves with it, ſtrangely: alter, and diſguize its metall 


form, and therewith compoſe a new kind of concrete, inflammy It, a 

like fulphur. - 3: Eagk | Wc vi! 

More than But to proceed; as there are ſome bodies which yield not m ta 

tbreeprinciples many as three principles; ſo there are many others, that, in H inf 
= my reſolution, exhibit more. From our doctrine of the primary af: men 


tion of the ſmall” particles of matter, it ſeems probable, that of fit 
elementary corpuſcles,. there may be more ſorts than three, or fay 
or five. And if corpuſcles of a compound nature, may, in all tv 
uſual examples of chymiſts, paſs for elementary; it feems not in 
poſſible, that as Aua fortis, or Aqua regia, will make a ſeparttin d not r 
diſſolv'd filver-and gold, tho? the fire cannot; fo there may be dm y ſh, 
agent found ſo ſubtile and powerful, at leaſt in reſpect of thoſe ice 
ticular compound corpuſcles, as to be able to reſolve them into ft uf 
| more ſimple ones, whereof they conſiſt ; and, confequently, incret active 
the number of the diſtinct ſubſtances, whereinto the mix'd body * mixe 
been hitherto thought reſoluble. And if that be true we forme edie 
mention'd, of Helmont's alkaheſt, which divides bodies into oth d 
diſtinct ſubſtances, both as to number and nature, than doth ! an 
fire; it will greatly countenance my conjecture. But confining & 
| ſelves to ſuch ways of analizing mix*d bodies, as are already know" 
chymiſts; it may, without abſurdity, be queſtion'd, whether, be e 202 
thoſe groſſer elements of bodies, which they call falt, ſulphur, 
mercury, there may not be ingredients of a more ſubtile natur 
which being extremely ſmall, and not in themfelves viſible, 1” wh 
eſcape unheeded, at the junctures of the veſſels employed in dif 
lation. For we may well ſuſpe& there are ſeveral ſorts of bod Phley 
not immediate objects of any of our ſenſes 3 ſince we ſee, that "9M . 
only thoſe little corpuſcles, which iſſue out of the load - ſtone, MM us, th 
duce ſurpriz ing effects; but the effluvia of amber, jet, and 0. 
electrical concretes, tho', by their operations upen the parte 
bodies, diſpos'd to receive their action, they ſeem to fall * 
I. 7 
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see of our fight, yer do they not iny way, as clerical, im. Ci. 


Oo 


ediately affect us. e cite R . 207. 1. 
But to conſider only the fenfible ingredients of mixed bodies; it 


ems queſtionable, whether from grapes variouſly order*d, there ma 

t be drawn more diſtin ſubſtances by the help of the fire, than 
m moſt other mixed bodies; for the grapes themſelves being dry'd 
Wo raiſins, and diſtill'd, will, beſides alkali, phlegm, and earth, 
eld a conſiderable quantity of an empyrumatical oil, and a ſpirit 


a very different nature from that of wine: the unfermented juice 
grapes, alfo, affords other liquors by diſtillation, than wine doth. 


The fame juice, after fermentation, yields an inflammable ſpirit ; 
Which, if competently rectified, will burn entirely away. The ſame 
Wrmented juice degenerating into vinegar, yields an acid and cor- 
ag ſpirit ; and tunned up, it arms it ſelf with tartar, out of 


ich may be ſeparated; as out of other bodies, phlegm, ſpirit, oil, 


Wc, and earth: not to mention what ſubſtances may be drawn from 


> vine it ſelf, probably different from thoſe which are ſeparated 


dm tartar, which is a body of a particular kind. What force ſoever 


Is inſtance be allow*d, towards proving that ſome bodies yield more 
ments than others; it can ſcarce be deny*d; that the major part 
the bodies, diviſible into elements, afford more than three. For, 
ides thoſe which the chymiſts name hypoſtatical, moſt bodies 
tain two others, phlegm and earth; which concurring, as well as 
> reſt, to the conſtitution of mixed bodies, and being as generally, 
not more, found in their analyſis; I ſee no ſufficient cauſe, why 


ty ſhould be excluded from the number of elements. Nor will it 


fice to object, with the Parace/ians, that the ria prima are the 
dſt uſeful elements; and the earth and water but worthlefs and 
active: for elements being call'd ſo in relation to the conſtitution 
mixed bodies; it ould be upon the account of its proving an 
edient, not on account of its uſe, that any thing is affirmed, or 


ks d to be an element. And as for the pretended ufeleſineſs of 


and water, it ſhould be conſider'd, that uſefulneſs, or the want 
it, denotes only a reſpect, or relation to us; and, therefore, the 
ſence, or abſence of it, alters not the intrinſic. nature of the thing. 
e noxious teeth of vipers are, for ought I know, uſeleſs to us : 
are acknowledged parts of their bodies: and it were hard to ſhew, 
what greater uſe to us than phlegm or earth, are thoſe undiſcern'd 
rs, which our teleſcopes diſcover 3 yet we cannot but acknowledge 
m conſtituent, and conſiderable parts of the univerſe. However, 
phlegm and earth are neceflary to conſtitute the body whence 
y are feparated 3 and, conſequently, if that body be not uſeleſs 


W's, thoſe conſtituent parts, without which it could not have been 
body, may be faid to be uſeful to us; andthe? the earth and 
er be not ſo conſpicuoufly operative, as the other three principles; 


, In this caſe, it will not be amiſs to remember the fable of the 
Q q 2 dangerous 


— - —— —_— - — 
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Cy miſtry. dangerous ſedition of the hands and legs, and other more buſie per 
of the body, againſt the ſeemingly unactive ſtomach. In a wy, 

ſince earth and water appear as clearly and as generally as the ot, 
principles, upon the reſolution of bodies, to be ingredients there, 
and ſince they are uſeful, if not immediately to us, to the bodies th, 
conſtitute ; to exclude them out of the number of elements, i; jy 
to imitate nature. 

Earth and And here I cannot but take notice, that the great argument whiz 
ere ah - way the chymiſts employ to debaſe earth and water, and make them logk 
meng the cby. upon as uſcleſs and unworthy to be reckon'd among the principle 
mical princi- mix*d bodies, is, that they are not endowed with ſpecific properis, i 
ples. but only with elementary qualities; of which they ſpeak very (ligh 

ly, as of qualities contemptible and unactive: but I ſee no ſuffich 
reaſon for this practice; ſince heat is confeſs'd to be an elementy 
quality; for, that numerous conſiderable things are performed by 
is manifeſt to thoſe who duly conſider the various phenomena, when iſ 
it intervenes as a principal actor: and almoſt all the operations at 
productions of chymiſts are perform*d and obtain'd chiefly by | 
means. And as for cold it ſelf, upon whoſe account vey ſo defp 
the earth and water; if they pleaſe to read in the hiſtory of t 
voyages of our Enghſþ and Dutch navigators to Nova Zembla, ui 
other northern regions, what ſtupendous things may be effected h 
cold; they would not, perhaps, think it ſo deſpicable. The conſs 

vation of the texture of many bodies, both animate and inanimate, f 
greatly depends upon the convenient motion, both of their on flu 
and looſer. parts, and of the bodies which ſurround them, that vt 
ſee not only the animal œconomy frequently diſordered by the m 
moderate or unſeaſonable coldneſs of the air; but the ſolid and a 
rable body of iron it ſelf ; for if you take a flender piece of ſteel, ai 
after having brought it in the fire to a white heat, ſuffer it afteryas 
to cool leiſurely in the air, it will, when cold, be much of the {an 
hardneſs it was of before; but if, as ſoon as you remove it from 1k 
fire, you plunge it into cold water, it will, upon the ſudden reſig 
ration, acquire a much greater hardneſs, and become manifeſtly bit 
tle. And to ſhew, that this is not owing to any peculiar qui e m 
in the water, or other liquor, or unctuous matter, wherein ll eratio 
heated ſteel is uſually quenched, that it may be temper'd ; I kv und 1 
a very ſxilful tradeſman who frequently harden'd ſteel, by ſuddeſiicun 


cooling it in a body that is neither a liquor, nor ſo much as na wou' 

Hence it appears, that water is not always ſo inefficacious and ral th: 

temptible a body as our chymiſts would have it, paſs for. F< the 

And at leaſt (i But tho? I'think it evident, that earth and phlegm are to be rec id ſpir 
dals, if , on'd among the elements of moſt animal and vegetable bodies; J the e 
alſo an acid, is not upon this account that I ſuppoſe ſeveral bodies reſoluble W088 hence 
ſpirit. more ſubſtances than three. For there are two experiments, vWnce m 


I have ſometimes made, to ſhew, that, at leaſt, . ſome mix'd bodies WW whic 


The Sceptical Chymiff. 


rs, which paſs for elements of the body, whence they are drawn. 
{ "% without addition, make a true yellow and inflammable ſulphur, 
'the two liquors remain afterwards diſtinct; and having long ob- 


rved, that by the diſtillation of ſeveral woods, both in ordinary and 

tg ſome unuſual ſorts of veſſels, the ſpirits that came over, in plen- 
had, beſides a ſtrong taſt, to be met with in the empyreumatical 

Nic | Þrieg of many other bodies, an acidity almoſt like that of vinegar ; 
ki WW uſpected, that the? the fouriſh liquor, diſtill'd from box- wood, for 


ſtance, be look*d upon by chymiſts as barely the ſpirit of it; and 
W -rcfore as one ſingle element or principle, does yet really conſiſt of 


he o different ſubſtances, and may be divided into them; and conſequent- 
ci WS that ſuch wood, and other mix'd bodies as abound with ſuch a vinegar, 
ay be faid to conſiſt of one element or principle more than the chy- 
Ji Wiſts are yet aware of. I, therefore, diſtilled a quantity of box-wood 


/e, and ſlowly rectified the ſouriſh ſpirit, the better to free it both 
Wm oil and phlegm 3 then caſt into this rectified liquor a convenient 
antity of powder'd coral, expecting that the acid part of the liquor 
Wou'd corrode it, and being aſſociated therewith, be fo retained by it, 
at the part of the liquor, which was not of an acid nature, nor fit to 


a ten upon the coral, would be permitted to aſcend alone. And, ac- 
dh rdingly, having gently abſtracted the liquor from the coral, there 
nie. me over a ſpirit of a ſtrong ſmell, and of a very piercing taſt, but 


chout any ſourneſs; and which was, in ſeveral qualities, manifeſtly 
fferent, not only from a ſpirit of vinegar, but from ſome ſpirit of the 


eve wood, that I purpoſely kept by me, without depriving it of its 
m d ingredient. This ſour ſpirit of box would not only, as I juſt 
( 0 d, diſſolve corals, which the other would not faſten on; but being 
, a ured upon ſalt of tartar, would immediately boil and hiſs, tho* the 
wa er would lie quietly upon it. The acid ſpirit poured upon minium, 
fan de a ſugar of lead, which I did not find the other to do ; ſome 


ps of this penetrating ſpirit being poured upona few. drops of ſyrup 


fr © violets,. ſeem'd rather to dilute than otherwiſe alter the colour; 
y bit zereas the acid ſpirit turn'd the ſyrup reddiſh, and wou'd probably 
quali ve made it of as pure a red as acid falts uſually do, had not the 
| (0 eration been hinder'd by the other ſpirit. A few drops of the com- 
kno ond ſpirit, ſhaken into a large quantity of the infuſion of Lignum ue- 
dd iicum, preſently deſtroy'd all its bluiſh colour; whilſt the other ſpi- 
moi wou'd ſuffer it to remain: and having pour'd fair water upon the 
d col ra] that remain'd in the bottom of the glaſs, wherein I had recti- 


e id ſpirit had really diſſolv'd and coagulated with the coral. For 

yet the effuſion of fair water, I obtain'd a ſolution; which was red; 
le u bence the water being evaporated, there remain'd a: ſoluble ſub- 
wa ence much like the ſalt of coral; as chymiſts call that magiſtery of 
* which they make by diſſolving it in common ſpirit of vinegar, w_ 
I . . ab- 


d the double ſpirit, firſt drawn from the box; I found that the 
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| vable into more diſtinct ſubſtances than five. Out of two diſtill'd li- Chymiſry. 
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-Chymiſtry. abſtracting the menſtruum ad ficcitatem. The ſimple ſpirit of boy, x 


AK iſts will have it therefore ſaline, becauſe it has a ſtrong t nplic 
| mannes us with a new kind of ſaline bodies, different from he ith C 
hitherto taken notice of. For tho? of the three chief. ſorts of falts, th Iphut 

acid, the alkaline, and the ſulphureous, there 1s no one that ſcemgy on 
be at amity with both the other two; yet I did not find but that reaſo 

ſimple ſpirit of box agreed very well both with the acid and oi 4 
falts. For tho* it wou'd lie very quiet with ſalt of tartar, ſpirit all, ; 
urine, and other bodies, whoſe falts were either of an alkaline 0 ay 3 
fugitive nature; yet did not oil of vitriol it ſelf produce any hiſhy * 
or efferveſcence with it. hn 
T his experiment teaches us a method —_— we may prepare et ** 
rious ſorts of new ſpirits, which, tho' more imple than any ſq . . 
poſed elementary, are manifeſtly endowed with peculiar and pont ay 
qualities; ſome of which may, probably, be of conſiderable uſe Co 
Phyſic, as well alone, as aſſociated with other things; as may be gut * 

ed by the redneſs of that ſolution, the ſour ſpirit made of coral, & A 

and, perhaps, we may here, with the ſame ſucceſs, uſe other alk r 

bodies, inſtead of coral. From hence, however, I infer, that there i 8 

many compound bodies which may be reſolved into four ſuch di * 

rent ſubſtances, which merit the name of principles, as well as th * 

to which the chymiſts freely allow it. For ſince they ſcruple nut. 3. 

reckon, that which I call the compound ſpirit of box, for the ſpirit; a Fo 

as others would have it, the mercury of that wood; I fee not wh ep 

the acid liquor, and the other, fhou*d not each of them, eſpecull dil 

the latter, be look*d upon as more deſerving to be called an * Pd it 

tary principle ; ſince it muſt needs be of a more fimple nature - pts 

the liquor which was found to be deviſible into that and the acid Fo the 

rit. This further uſe may be alſo made of our experiment; to , e ch. 

us a ſuſpicion, that ſince a liquor, reputed by the chymiſts f i 3 

without diſpute, homogeneous, is, by fo flight a way, diviſible in ch 

two diſtin and more ſimple ingredients; ſome more {kilful „ * 

pier expedient may be found, either further to divide one of - # * 

rits, or to reſolve ſome, at leaſt, of thoſe other ingredients of mi np 

> bodies, that have hitherto paſs'd, among chymiſts, for their clans doe 
and principles. 32 

— i wvrit 

5 a; 1 2 5 Fir „ an 
. a the 

of v 

1 +5 che nun ies, w 

The ambigui- AVING thus diſpatch'd what we had to ſay, as to the nu" "lb 
Ros chymical of the diftin& fubſtances ſeparable from mixed 1 bs . 4 = 
5 conſi fire, I come to conſider the nature of them; and to ſhew, that VB rt: 

er d. 


they ſeem homogeneous bodies, yet they have not the puff matter 
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ente that is requiſite in elements. But the confidence where- Chymiſtry. 
1 l chemie al ach of theſe ſubſtances by the name of falt, 74 
1 lphur, or mercury, and the intolerable ambiguity they allow them- 
| ves in their writings, make it here neceſſary to complain of their 
reaſonable practice of playing with words. Several authors amon 
Jem, will often give many names to one thing; and ſome of ; the © 
all, perhaps, be ſuch, as much more properly ſignify ſome diſtinct 
Ny of another kind: nay, even in technical words, or terms of 
„they refrain not from this liberty; but will, as we obſerv'd, 
i the ſame ſubſtance ſometimes the ſulphur, and ſometimes the 
Srcury of a body. The deſcriptions they give us of mercury, as 
a principle, or ingredient of mix'd bodies, are fo intricate, that 
n thoſe who have endeavoured to poliſh and illuſtrate the notions 
the chymiſts, are reduced to confeſs, they know not what to 
Wc of it. 
ut whatever theſe men may promiſe themſelves from a canting 
y of delivering the principles of nature; they will find the major 
t of knowing, perſons ſo vain, as, when they underſtand not what 
read, to conclude, that it is rather the writer's fault, than their 
And thoſe who are ſo ambitious to be admir'd by the vulgar 
ignorant, that rather than go without their applauſe, will ex- 
themſelves to the contempt of the learned; ſhall, by my con- 
, freely enjoy their option. As for the ſcruple of the myſtical 
ters to communicate their knowledge, they might, leſs to their 
diſparagement, and to the trouble of their readers, have con- 
P'd it, by writing no books, than by writing bad ones. It were 


* mptation to ſay, that the chymiſts write thus darkly, not be- 
" WW: they think their notions too precious to be explain'd ; but be- 
* e they fear, if they were explain'd, men would diſcern them to 
* vain and frivolous. And, indeed, I fear, that the chief reaſon 


chymiſts have written ſo obſcurely of their three principles, 
be, that not having clear and diſtinct notions of the matter 
rſeclves, they cannot write otherwiſe than confuſedly about it: 
to mention that ſeveral of them, conſcious of the invalidity of 
r doctrine, might well diſcern, that they could ſcarce avoid a 
WW utation,, but by keeping themſelves from being clearly under- 
pd. But tho“ much may be faid to excuſe the chymiſts, when 
y write darkly and enigmatically about the preparation of their 
Ir, and fome few other grand Arcana; yet when they pretend to 
FE the general principles of natural philoſophy, this equivocal 
of writing is not to be endured. For in ſuch ſpeculative en- 
es, herein the naked knowledge of the truth is the thing prin- 
Ily aim'd at, what does he teach me worth thanks, who does not, 
can, make his notions intelligible to me; but by myſtical terms, 
ambiguous phraſes, darkens what he ſhould clear up? And if 
ntter of the philoſopher's ſtone, and the manner of preparing 
it, 
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Chymiſtry. it, be ſuch myſteries, as they would have the world believe; te q pm 


may write intelligibly and clearly of the principles of mix'd by, otic 
in general, without diſcovering what they call the great work, | 
ſhort, I could wiſh, that learned men would conſpire together h 
make theſe deluding writers ſenſible, they muſt no longer hope, yi 
impunity to abuſe the world. For whilſt they are quietly permit 
to publiſh books with promiſing titles, and therein to aſſert u 
they pleaſe, and contradict others, and even themſelves, with a j; 
tle danger of being confuted, as of being underſtood ; they are g 
couraged to raiſe themſelves a name, by playing upon their read, 
who are only the ignorant and credulous, and always admire ny 
what they leaſt underſtand. But if judicious men, ſkilFd in chm: 
cal affairs, ſhall once agree to write clearly and plainly of the 
and thereby keep others from being impos'd upon by dark, eng 
words; *tis to be hoped, that theſe obſcure authors, finding N- 
they can no longer write impertinently and abſurdly, without biy 
laugh'd at for it, will be reduced either to write nothing, or bal 
that may teach us ſomething. 

Bodies ſcen- However, that which I am now entering upon, being the conſc 
ingly _—_ ration of the things themſelves, into which chymiſts reſolve mi 
mentary, bodies by the fire; if I can ſhew that theſe are not of an elemeny 

nature, it will be no great matter what names particular chymi 
have been pleas'd to give them, 
I fay then, that as generally as chymiſts appeal to experience, a their 
as confidently as they alledge the ſeveral ſubſtances ſeparated uud 
fire from a mixed body, for a ſufficient proof of their being it . ſb 
ponent elements, yet thoſe different ſubſtances are, many of the, 


far from an elementary ſimplicity, and may be ſtill look'd upmz 2 
mixed bodies: the greater part of them alſo retaining the nam ird: 
thoſe concretes, whence they were forced. | W nes 
But before I deſcend to particulars, I think it convenient to ob: ntar 
firſt, that Helmont mentions it as a notable thing; and I take it vt int 


a very conſiderable one; that tho? the diſtill'd oil of oil- olive, du 
per ſe, is, as I have try'd, of a very ſharp and fretting quality, & 
of an odious taſt ; he tells us, that ſimple oil being only digeſted t 
Paracelſus's Sal circulatum, is reduced into diſſimilar parts, and yts 
a ſweet oil, very different from the diſtill'd oil; as alſo, that W 
the ſame way, there may be ſeparated from wine, a very wee! eſe ha 
gentle ſpirit, partaking of a far different and nobler quality, Mice har 
that which is immediately drawn by diſtillation, and call'd dep 
med Aqua vite ; from whoſe acrimony this other ſpirit is exceed 
remote, altho' the Sal circulatum, that makes theſe analyſes be ſepa 
from the analyz'd bodies, in the ſame weight, and with the 

ualities it had before, This affirmation of Helmont it we ad 
2 true, we muſt acknowledge, that there may be a very great a 


parity betwixt ſubſtances of the ſame denomination, ſeparable 1 
2 
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Wompound bodies, for beſides the differences I ſhall hereafter take C 
tice of, betwixt thoſe diſtilled oils that are commonly known to 


ſts ; it appears from hence, that by means of the Sal circulatum, 
d 6 quite N Crt of oils, obtainable from the ſame body : 


a who knows that there are not other agents in nature, by whoſe 
ep there may, whether by tranſmutation, or otherwiſe, be obtained 
m the bodies vulgarly called mixed, oils, or other ſubſtances, dif- 

rent from thoſe of the ſame denomination, known either to vulgar 


ymiſts, or even to Helmont himſelf ? 
Secondly, if the opinion of Leucippus, Democritus, and other ancient 


| nd modern philoſophers, be true, that our culinary fire, ſuch as 


ymiſts uſe, conſiſts of numberleſs little bodies in ſwift motion, 


x hich by their ſmallneſs and rapidity are able to penetrate the moſt 
lid and compact bodies; it will be reaſonable to ſuppoſe, that mul- 


udes of theſe fiery corpuſcles, getting in at the pores of the con- 
ining glaſs, may aſſociate themſelves with the parts of the mix'd 


ay whereon they work, and with them conſtitute new kinds of 
mpounds, according to the ſhape, ſize, and other properties of the 
Wrts of the diſſipated body, __—_— to diſpoſe them, with regard to 


ch combinations. And of theſe, alſo, there may be the greater num- 
r, if we grant that ſuch corpufcles of the fire are not all of the 
e magnitude or figure. And, indeed, ſome particular experiments 


ve induced me to think, that the particles of an open fire, working 


don ſome bodies, may really aſſociate themſelves therewith, and add 
their quantity. Tho? I am not ſure, when it operates on bodies 


Wcluded in glaſs veſſels, that the fiery corpuſcles actually paſs thro? 


e ſubſtance of the glaſs. | 
But there are ſome bodies, as gold and ſilver, which do not, in 


We uſual examinations made by fire, diſcover themſelves to be 


ix*d : and, if a re- compound body be ſeparable into ſeveral ſub- 
ances by the fire, it may be reſolved into ſuch as are neither ele- 


ntary, nor ſuch as it was upon its laſt mixture compoſed of; 
c into new kinds of mixtures. Of this I have already produced 


e examples in ſoap, ſugar of lead, and vitriol. Now, if we con- 
der, that there are ſome bodies, as well natural as factitious, mani- 


0 ly re-compounded; that in the bowels of the earth nature may, 


we ſee ſhe ſometimes does, make ſtrange mixtures; that ſome 
imals are nouriſhed with others, and ſome with plants; and that 
eſe have their nutriment and growth, either from a certain nitrous 


Wice harbour'd in the pores of the earth; or from the excrements 


* The ſun's rays will infinuate them- | large burning glaſs, found it, after an hour's 
ves into bodies, ſo as greatly to increaſe | flay there, augmented by about d upon 
ir weight, M. Homberg, by expoſing | the balance ; notwithſtanding what was diſ- 
ur ounces of Regulus Martis in powder, | ſipated in ſmoke, French Memoirs, A. 1705. 
the diſtance of about a foot aud a half | p. 125. 

om the focus of the duke of Orlean;'s 
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Chymiſtry. of animals; or from the putrefied bodies, either of living Creature 
NV or vegetables: or from other ſubſtances of a compound nature: ir 
Ifay, we conſider this, it may ſeem probable, that there are amy 
the works of nature, a greater number of re-compound bodies, tha 
men uſually take notice of. And, indeed, as I have formerly, 3 
obſerved, it does not appear, that all mixtures muſt be of elemeny 
bodies; but it ſeems far more probable, that there are ſevera] fon 
of compounds, even in regard of their ingredients, conſider'd a 
cedently to their mixture. For tho* ſome ſeem to be made yy, 
the immediate coalitions of the elements, or principles themſcy 
and may therefore be called miſta primaria ; yet, it ſeems, that my 
other bodies are mixed at the ſecond hand ; their immediate ing, 
dients not being elementary. And from many of theſe ſecondy 
forts of mix*d bodies, may reſult, by a farther compoſition, a th 
ſort, and ſo onwards. Nor is it improbable, that ſome bodies x 
made up of mix'd ones, not all of the ſame order; as for inſtance, 
concrete may conſiſt of ingredients, whereof the one may have bez; 
primary, the other a ſecondary mix'd body; (as I have in native ci 
nabar found a courſer part, that ſeems more probably to be ore, 
combuſtible ſulphur, and a running mercury; ) or, perhaps, withy 
any ingredient of this latter fort, it may be compos'd of mix'd bodis YG 
ſome of them of the firſt, and ſome of the third kind. And u 
may be illuſtrated, by reflecting upon what happens in the chynidl 
preparations, of ſome of thoſe medicines called Bezoardica. Fot it 
from antimony and iron, which may be look*d upon as prima mit 
they compound a ſtarry regulus ; to which they put, according t 
their intention, either gold or filver ; and this makes with it a 
and further compoſition. Then they add ſublimate, which is it f 
a re- compounded body; and from this ſublimate, and the other m 
talline mixtures, draw a liquor; which may be allowed to be d 
yet more compounded nature; if it be true, as.chymiſts affirm, th 
by this art ſome of the gold or filver mix*d . with the regulus, m 
be carried over the helm with it, by the ſublimate; as indeed 
{ſkilful and candid perſon complained to me a while ſince, that! 
friend of his, and mine, having, by ſuch a way, brought over a gi 
deal of gold, in hopes to do ſomething further with it, which mig 
be gainful to him; has not only miſs'd of his aim, but is unable! 
recover the volatiliz'd gold, out of the antimonial butter where 
it is ſtrictly united. | 

Now, if a compound body conſiſt of ingredients not merely ch us 
mentary. ; it is eaſy to conceive, that the — into which ted ir 
fire diſſolves it, tho ſeemingly homogeneous, may be of a compamffpal 
nature; thoſe parts of each body that are moſt of kin, affociatly ſſels; 
themſelves into a compound of a new kind. Thus when, for exam hea 
J have caus'd vitriol, fal-armoniac, and ſalt- petre, to be mingled . 


diſtill'd together, the liquor that came over did not manifeſt it urs of 
7 | | 0 


N 
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ne of thoſe would diſſolve crude gold, which yet my liquor would 
W.Jily do; and thereby ſhewed it ſelf to be a new compound, con- 
ing, at leaſt, of ſpirit of nitre, and fal- armoniac; for the latter 
vcd in the former, will work on gold ; which, nevertheleſs, are 
= by any known way ſeparable ; and, conſequently, would not paſs 
a mixed body, if we our ſelves did not, to obtain it, put and 
ail togerher different concretes, whoſe diſtin operations were 
oon before-hand. And ſuſpecting the common oil of vitriol to be 

> ſuch ſimple liquor as chymiſts preſume, I mix'd it with an equal, 
WE : double quantity of common oil of turpentine ; and having care- 
Wl; (for the experiment is nice, and ſomewhat dangerous) diſtill'd 
e mixture in a ſmall glaſs retort, I obtained, according to my deſire, 

W (des the two liquors I had put in, a conſiderable quantity of a cer- 
in ſubſtance, which ſticking all about the neck of the retort, diſ- 
Wvcrd it ſelf to be ſulphur, not only by a very ſtrong ſulphureous 
ell, and by the colour of brimſtone, but alſo by this, that being pur 

don a coal, it was immediately kindled, and burnt like common ſul- 
er. So that from this experiment it appears, that a real ſulphur 
be made, by the conjunction of two füch ſubſtances, as chymiſts 


ods e for elementary, and which did. neither of them a-part ſeem to 
d tn cain any ſuch body; or that oil of vitriol, tho? a diſtill'd liquor, 
ymic d taken for part of the ſaline principle of the concrete that yields it, 
contain, beſides its ſaline portion, a ſulphur like common brim- 


ne, which it ſelf is hardly an uncompounded body. 


pound bodies, there may reſult mixtures wholly of a new kind, 


or I 
: of che coagulation of elements, that never, perhaps, convened. before. 
1, thy t I proceed to obſerve, that the fire does not always barely reſolve, . 


take aſunder, but may, alſo, after a new manner, mix and com- 
nd together the parts of the body diſſipated by it. ip 
This is ſo obvious, that I cannot but wonder, it ſhould be no more 


x on en notice of, For when wood, * being burnt, is diſſipated into 
no oke and aſhes, that ſmoke compoſes ſoot 3 which is ſo far from 
able ing any one of the principles of the wood, that, as I noted above, 


u may, by a farther analyfis, ſeparate five or fix diſtinct ſubſtances 


erent 
dm it, And as for the remaining aſhes, the chymiſts themſelves 


eye ch us, that by a farther degree of fire, they may be indiſſolubly 
ich ted into glaſs. *Tis true, that the analyſis, which the chymiſts 
pou incipally build upon, is made not in the open air, but in cloſe 
cir els; however, the examples lately produced, will lead us to ſuſpect, 
camp. heat may as well compound, as diſſipate the parts of mixed 
led ul dies. I have known a vitrification made, even in cloſe veſſels. The 


urs of antimony, and thoſe of ſulphur, are very mixed bodies, 
Rr 2 tho? 


b it· g 
0 


be either ſpirit of nitre, or of falarmoniac, or of vitriol. For Cm 


might here again repeat, that as there may be more elements than e may 
We or fix, ſo the elements of one body may be different from thoſe compound as 


another; whence it would follow, that from the reſolution of re- well as diſſi- 
pate the parts 
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Chymiſtry. tho? they aſcend in cloſe veſſels; and *twas in ſtopped glaſſes that 
AS raiſed the whole body of camphire. It may be objected, indeed, h 
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theſe examples are of bodies forc'd up in a. dry, not a fluid form, I 
the liquors obtain'd by diſtillation. But 'tis poſſible a body may, 
chang*d from ſolid to fluid, or from fluid to ſolid, without being gy, 
wiſe much alter'd; as appears by the readineſs wherewith, in wing 
the ſame individual ſubſtance is hardened into brittle ice, and that 
again into fluid water. Beſides this, common quick-filver it ſelf, whiz 
the moſt eminent chymiſts confeſs to be a mix'd body, may be driy 
over the helm in its priſtine form, and conſequently in that of a lin 
And certainly *tis poſſible, that very compounded bodies may cony 
to conſtitute liquors ; for I have found it poſſible, by the help « 
certain menſtruum, to diſtil gold it ſelf thro' a retort, even wit, 
moderate fire. And butter of antimony, if carefully rectified, may MW: 
reduced into a very clear liquor; yet when a quantity of fair wy 


the) 


Wc art 
ende 
ici; 
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is thrown upon it, there will quickly precipitate a ponderous en 1 — 
calx, which before made a conſiderable part of the liquor, and is duct 
deed, an antimonial body, carried over and kept diſſolved by the (i k, & 


of the ſublimate; and conſequently a compounded one, as app cal r 
from examining this white powder by a ſkilful reduction. And * 
ſhew, that bodies, as compounded as the flours of brimſtone, m y pr 
concur to conſtitute diſtill'd liquors z; which a mix'd body nuy 

brought over the helm without corroſive ſalts ; I have ways of brig Ut ch. 
over flours of brimſtone, and perhaps even mineral ſulphurs, whe 
I employ none but oleaginous bodies to make volatile liquors ; unnhic 
not only the colour, but the ſmell, and ſome operations, manifeſt, ther 
is brought over a ſulphur that makes part of the liquor. 

And here we ought, again, to remember, that the qualities or at 
dents, upon account whereof chymiſts call a portion of matter by ti 
name of one of their principles, are not ſuch, but that as great mv 
be produced by the changes of texture, and other alterations, wii 
the fire makes in the ſmall parts of a body. I have already pror 
by what happens to plants, fed only with fair water, that by chang 
the diſpoſition of the component parts of a body, nature is abkt 


effect as great changes in a parcel of matter, reputed ſimilar, as H ntary, 
requiſite to denominate one of the tria prime. And tho* Helm! i npoun 
the fire, the artificial death of things; and altho* it has been che ot 
poſed, that fire can never generate any thing but fire; yet we chat 
to conſider, how many new ſorts of mix'd bodies chymilts them. may 
have produced by means of the fire; and particularly that gent nat 


not only produced by the manifeſt action of the fire, but has nt e the 
for ought we know, been produced any other. way. And indeed! eeding 
ſeems but an inconſiderate aſſertion of ſome Helmontians, that em ors to 


ſort of body, of a peculiar denomination, muſt be produced by orpora 


ſeminal power. Nor need it much move us, that there are ſome, un made 
look upon whatſoever the fire is employ'd to produce not as n] the pri 
2: = 
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they think, clearly to aſſign what it 1s, that properly, conſtantly, 
d ſufficiently diſcriminates them. A thing is commonly term'd arti- 
ial, when a parcel of matter is, by rhe artificer's hand or tools, or 
xt, brought to ſuch a ſhape or form as he deſign'd; whilſt in many 
the chymical productions, the effect would be produced, whether 
W- :rcificer intended it or no; and is often different from what he 
ended or expected; and the inſtruments employed, are not tools 
ificially faſhion'd and ſhap'd, like thoſe of tradeſmen, for ſome par- 
Tahar work; but, for the moſt part, agents of nature's own providing; 
Wciving their chief powers of operation from their own nature or 
ture, not the artificer. The fire is as well a natural agent as ſeed ; 
Wd the chymiſt, who employs it, only applies natural agents to 
jents, which, thus brought together, and acting according to their 
pective natures, perform the work themſelves : as fruit is a natural 
oduction, tho' the gardener bring and faſten together the ſciens and 
ck, &c. But very ſlight qualities may ſerve to denominate a chy- 
cal principle. For when they analyze a compound body, by the 
, and obtain a ſubſtance inflammable, that will not mix with water, 
y preſently call it ſulphur ; what comes over ſapid and diſſoluble 
water, paſſes for ſalt; and what is fix*d and indiſſoluble in water, 
t they name earth: and all the volatile ſubſtances they know 
what to make of, they call mercury. But that theſe qualities may 
er be produced otherwiſe than by ſuch as they call ſeminal agents; 
may belong to bodies of a compound nature; appears from glaſs made 
aſhes, where the ſtrong-taſted alkaline falt, joining with the earth, 
omes inſipid, and with it conſtitutes a body, which, tho? alſo dry, 
d, and indiſſoluble in water, is yet manifeſtly a mix'd body, and 
de ſo by the fire it ſelf. Helmont tells us of a way to tranſmute 
of cinnamon, Sc. wholly into a volatile ſalt, by a bare mixture 
Wits own alkaline falt ; from whence, if it be true, as I have reaſon 
believe, I may argue, that ſince a ſubſtance; that is as well ſaline 
volatile as the falts of harts-horn, blood, Sc. which paſs for ele- 
ntary, is producible by the fire; and ſince this volatile ſalt is really 
Sn pounded of a chymical oil and a fixed ſalt; the one made volatile 
che other, and both aſſociated by the fire; it may well be ſuſpect- 
that other ſubſtances ariſing from the ſeparation of bodies by the 
„ may be new ſorts of mixtures, and conſiſt of ingredients of dif- 
ent natures. Thus, particularly, I have, ſometimes, ſuſpected, that 
e the volatile ſalts of blood, hartſhorn, Sc. are fugitive, and of an 
eeding ſtrong ſmell; either the chymiſts erroneouſly aſcribe alt 
durs to fulphurs, or that ſuch ſalts conſiſt of ſome oily parts well 
orporated with the ſaline ones. And the like conjecture I have, al- 
made as to ſpirit of vinegar z which, tho* the chymiſts think one 
the principles of that body; and tho' being an acid ſpirit, it ſeems 
| tor 


+ artificial bodies. For there is not always ſuch a difference, as Cyymiſtry. 
Wany imagine, betwixt the one and the other; and it is not fo eaſi C9 \W 
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Chymiſtry. to be much leſs of kin, than volatile ſalts, to ſulphurs; ye: _ 
WY YN mention its piercing ſmell, which I know not with what CONoni 4 


the chymiſts will deduce from ſalt; I wonder they have not 14. eck 
notice of what their own Tyrocinium chymicum teaches, concerning j 


diſtillation of Saccharum Saturni; out of which, Beguinus aſſures uu 56 
he diſtill'd, beſides a very fine ſpirit, no leſs than two oils ; eg e 
blood- red and ponderous; but the other ſwimming upon the top | WM. - 
the ſpirit, and of a yellow colour. And tho? I remember not, d 


I have had two diſtinct oils from ſugar of lead; yet that it will, ty 
diſtill'd without addition, yield ſome oil, I find by experience. 
know the chymiſts will be apt to pretend, that theſe oils are bug 
volatiliz*d ſulphur of lead, and will, perhaps, argue it from what Brin 
relates, that when the diſtillation is ended, you find a Caput mri 
extremely black, and good for nothing; as if the body, or at l 
the chief part of the metal it ſelf, were, by the diſtillation, can 
over the helm. But as Saccharum Saturni, is a kind of magiſtery, ny Nover 
only by calcining lead per ſe, diſſolving it in diſtill'd vinegar, » aliti 
cryſtallyzing the ſolution; I found, upon examination, the C2. jr 
tuum, lighted by Beguinus, to be ſo undeſerving the charad\ 
gives it, that I venture to ſay, this oil either formerly concuttit 
conſtitute the ſpirit of vinegar, ſo that what paſſes for a chymical ju 
ciple, may yet be further reſoluble into diſtinct ſubſtances z or that 
parts of the ſpirit, together with others of the lead, may conſtinr 


chymical oil, which, therefore, tho? it paſs for homogeneous, muji t the 
a compound body; or at leaſt, that by the action of the diſtilld ns com 
ar, and the calx of lead, one upon the other, part of the liquor Wall 
be tranſmuted from an acid ſpirit into an dil. 5 0 
Chymiſts muſt, alſo, confeſs, that in the ſpirit of wine perf ent 
dephlegm*d, or other fermented liquors, that which they ll i ſu] 
ſulphur of the concrete, loſes by fermentation, that property « ak t on 
(which the chymiſts likewiſe take to be the true ſulphur of th: ni 21 
tuze,) of being immiſcible with water. And if we credit Ham, end 
pound of the pureſt ſpirit of wine, may barely, by the help of {il Phle 
tartar, be reſolv'd or tranſmuted into 1 half an ounce of ſalt, & refer 
as much elementary water, as amounts to the remaining part of e 
weight. And it may be doubted, whether that fix*d and alu <2 
ſalt, which is ſo unanimoufly agreed on to be the ſaline principt* fror 
incinerated bodies, be not, as tis alkaline, a production of the fire. 1 hi 
tho? the taſt of tartar ſeems to argue, that it contains a ſalt b e 
it be burned ; yet that ſalt being very acid, has a quite different "i and 
from the lixiviate ſalt of calcined tartar. And tho? it be fallly "Ml | in: 
jected againſt the chymiſts, that they obtain all the ſalts they ml ©. 
by reducing the body they work on into aſhes, with violent fires; | 37 | 
this volatile falt greatly differs from the fix*d alkaline falt | ip! ich 
of, which ſeems not producible by any known way without inch I , 


tion. *Tis not unknown to chymiſts, that quick- ſilver may *Y 
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W.:l-Giver may, in convenient veſſels, be reduced into a thin liquor, 
Je vater, and miſcible with it. So that by the bare action of the 
F., eis poſſible, that the parts of a mix'd body, ſhould be fo diſ- 
ed, after new and different manners, that it may be ſometimes of 
ec conſiſtence, and ſometimes of another; and in one ſtate be diſ- 
a to mix with water, and in another not. I could alſo ſhew, that 
ais, from which, a- part, chymiſts cannot obtain any thing com- 
able, may, by being aſſociated together, and by the help of the 
e, afford an inflammable ſubſtance; and that, on the other fide, 
poſſible for a body to be inflammable, tho' it would very much 
ale an ordinary chymiſt, to ſeparate an inflammable ingredient 
Wm it: wherefore, ſince the principles of chymiſts, may receive 
ir denomination from qualities, which it ofren exceeds not the 
Ver of art, nor always that of the fire, to produce; and fince ſuch 
alities may be found in bodies that differ ſo much in other quali- 
s from one another, that they need not be allow'd to agree in that 
re and ſimple nature, which principles ought to have; it may juſtly 
ſuſpected, that many productions of the fire, ſhew'd us by chy- 
ſts, as the principles of the concrete that afforded them, may be 
a new kind of mix*d bodies. And tho? Paracelſus, and ſome of his 
owers, have ventur'd to teach, that only the bodies here below, 
the elements themſelves, and all the other parts of the univerſe, 
compos'd of ſalt, ſulphur, and mercury; yet the learned Sennertus, 
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ny of them, confeſs, that the tria prima are each made up of the four 


„ ſulphur, and mercury, to the conſtitution of mix'd bodies. So 
t one ſort of theſe chymiſts, notwithſtanding the ſpecious titles 


of ahh | - 

em give to the production of the fire, do in effect grant what I. 
an, end for. And of the other ſort, I demand, to what Kind of bodies 
(alt phlegm and earth, to be met with in chymical reſolutions, are co 


lt, a referr'd ? For either they muſt ſay, with Paracelſus, tho? againſt 


of ir own conceſſions, as well as againſt experience, that theſe are 

al compos'd of the 7ria prima, whereof they cannot ſeparate any 

cio: WE . {72 either; or elſe they muſt confeſs, that two of the vaſteſt / 
re. (Pcs here below, earth and water, are neither of them compos'd of 
It ben % prima; and that conſequently thoſe three are not the univer- 

* and adequate ingredients of all ſublunary, nor even of all mix'd 
Aa The chief of theſe chymiſts, 1 know, . repreſent, that tho? * 
q ui diſtinct ſubſtances, into which they divide mix'd bodies by the 
res; f are not pure and homogeneous z yet ſince the four elements, in- 
1 {pe hich the Ariſtotelians reſolve the like bodies by the ſame agent, 
incines not ſimple neither; *tis as allowable for the chymiſts, to call the 
be Principles, as for the Peripatetics to call the other elements; ſince - 


pat 


all the more wary chymiſts, have rejected that. conceit ; and do, 


ments; whilſt others of them make earth and water, concur with 


in 
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ed. without addition, into a dry powder, that remains fo in water. Cyymiſtry. 
a ſome eminent men among them teach, that merely by the fire 
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Chymiſtry. in both caſes, the name is grounded only upon the predominan 


pretend to prove this aſſertion by reaſon, what becomes of their q 
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chem. This argument indeed is of weight againſt the Ariſtoteliay, We 
but affects not me, who look upon no body as a true Principle g 
element, that is not perfectly homogeneous ; but further reſoluble ne 
any number of diſtinct ſubſtances, how ſmall ſoever. And as fo 1, Nduo 
chymiſts calling a body falt, ſulphur, or mercury, upon pre = 

that the principle of the ſame is predominant in it; this is ar , P! 
knowledgment, that theſe productions of the fire are yet compoum |" 
bodies; tho* whilſt this is granted, it is affirm'd, that the reputy e. 
ſalt, ſulphur, or mercury, principally conſiſts of one body, that 4, row 

ſerves the name of a principle. But how do chymiſts make it apy, Wal ul 


that there are any ſuch primitive and ſimple bodies as thoſe ye x 
ſpeaking of, ſince *tis confeſs'd, that theſe are not ſuch? And if th 


fident boaſts, that they can convince our eyes, by manifeſtly ſheyiy 
in any mix'd body, thoſe ſimple ſubſtances they pretend them to} 
compos'd of ? ow 

It may, indeed, be plauſibly repreſented in favour of the chymik 
that, as 'tis evident much the greater part of any thing they call i; 
ſulphur, or mercury, is really ſuch ; it would be very rigid tods 
thoſe ſubſtances the names aſcribed them, only becauſe of ſome ſ 
mixture of a different body. But ſince 'tis to experience that ts 
appeal, we muſt not take it for granted, that the diſtill'd oil, i 
inſtance, of a plant, is chiefly compos'd of the pure principle all 
ſulphur, till they have given us an ocular proof, that there 1s in fr 
ſort of plant wk an homogeneous ſulphur. For, as for the ſpect 


Wrincip 
ther | 
Wherci: 


argument which is drawn from the reſemblance betwixt the produdti 1 34 
of the fire, and the reſpective Ariſtotelian elements, or chymicil pi a 
ciples, by whoſe names they are called; the queſtion is not, ric of 


ther there be obtained from mixed bodies, certain ſubſtances, tt 
agree in outward appearance, or in ſome qualities, with quick fle 
brimſtone, &c. but, whether all bodies, confeſs'd to be peri 
mixed, were compoſed of, and are reſoluble into a determinate Wnt 
ber of primary, unmix'd bodies. It will not preſently follow, "WM: 11d 
becauſe a production of the fire has ſome affinity with the gr ; 
maſſes of matter here below, therefore they are of the ſame m Dj 
and deſerve the ſame name; for the chymiſts are not content, 


N ours 3 {| 
flame ſhould be look'd upon as a ＋ of the element of fire, b ter, © 
it be hot, dry, and active; becauſe it wants ſome other qualities i Hark 
longing to the nature of elementary fire. Nor will they ſuffer 0 ld 1; 


Peripatetics to call aſhes, or quick-lime, earth, notwithſtanding 
great likeneſs between them; becauſe they are not taſtleſs, as 2 
tary earth ought to be: but if it be demanded, what it is t ! 

the chymical analyſes of bodies do prove, if they prove * 
they conſiſt of the three principles, into which the fire 4 
them? I anſwer, that ſome mixed bodies, included in cloſe | 
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1 uable into ſeveral ſubſtances different in ſome qualities, but Chymiſtry. 
i Res in conſiſtence ; ſo that out of moſt of them may be ab- cv” 
ned a fixed ſubſtance ; partly ſaline, and partly infipid ; an unctuous 
0 Wiquor, and another fluid, or more, that, without being unctuous, have 
WIE manifeſt taſt. Now, if the chymiſts will agree to call the dry and 

pid ſubſtance, ſalt; the unctuous liquor, ſulphur; and the other, 

Fercury; I ſhall not quarrel with them for it. But if they will tell 

e, that ſalt, ſulphur, and mercury, are ſimple and primary ſub- 


x ces, whereof each mixed body was actually compounded, and 
WW hich were really in it antecedent to the operation of the fire; they 
Hut give me leave to doubt, whether their experiments prove all 


MF His And if they will alſo tell me, the ſubſtances their analyſes afford 
e Dem, are pure and ſimilar, as principles ought to be; they mult give 
ge leave to credit my own ſenſes, and their own confeſſions, before 
ei bare aſſertions. But as an element, or principle, ought to be per- 
ay ſimilar and homogeneous ; there is no juſt cauſe why I ſhould 
ther give a body propoſed, the name of any particular element or 
Wrinciple, becauſe it has a reſemblance to it in ſome obvious quality 
cher than deny it that name, upon account of ſeveral other qualities 
Whercin it is unlike. 
The chymiſts will not allow to the Ariſtotelians, that the ſalt in aſhes Yar the chy- 
ght to be called earth; tho? the ſaline and terreſtrial parts correſpond ie princi- 
weight, in dryneſs, in fixedneſs, and fuſibility ; only becauſe the 5% «re 4/7 
Wc is ſapid and diſſoluble in water, and the other not: beſides, we ,,,,., Seon 
that ſapidneſs and volatility denominate rhe chymiſts mercury or iz /alt. 
Irit ; and yet how many bodies may agree in thoſe qualities, and 
have very different natures, and numerous diſagreeing qualities? 
dr, not only ſpirit of nitre, Agua fortis, ſpirit of ſalt, oil of vitriol, 
Writ of alum, ſpirit of vinegar, and all ſaline liquors, diſtilled from 
imal bodies; but all the acetous ſpirits of woods, freed from their 
egar, and many others, muſt belong to the chymiſts mercury; tho? 
appear not why ſome of them ſhould rather be comprehended 
der one denomination, than the chymiſts ſulphur or oil; for their 
ſtilled oils are alſo fluid, volatile, and ſapid, as well as their mer- 
ry. Nor is it neceſſary that their ſulphur ſhould be unctuous, or 
Noluble in water; ſince they generally refer ſpirit of wine to ſul- 
urs ; tho? that ſpirit be not unctuous, and will readily mix with 
ater. So that bare inflammability muſt conſtitute the eſſence of the 
ymiſts ſulphur ; as the contrary, joined with any taſt, entitles a 
myPd liquor to be their mercury. Nov, ſince ſpirit of nitre, and 
ir of harſhorn, will boil together, hiſs, and throw up one another 
de air ; which the chymiſts make ſigns of great antipathies in the 
ec of bodies; fince I have obtained two ſorts of oil from the ſame 
rel of human blood, that would not mix with one another; and 
ce I have met with ſeveral examples of the contrariety of bodies, 
ch, according io the chymiſts, muſt be huddled up together under 
Vol. III. Ss one 


Chymiſtry. one denominition ; I leave it to be conſider'd, whether ſuch a mult; 
W NV tude of ſubſtances, as may agree in theſe li 
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ght qualities, and ne 
diſagree in others more conſiderable, deſerve to be calld by the ny 
of a principle; rather than to have ſuch appellations, as may ip, 
zuiſh them in name, from the bodies they no way reſemble in nay 
Ko hence alſo, by the way, tis not unreaſonable to diſtruſt g, 
chymiſts method os arguing 3 when, being unable to ſhew, thut; 
liquor is, for example; = F ſaline, they prove, that, at leaſt, f 
is the predominant principle therein; becauſe the propoſed jy 
' ſtance is ſtrongly taſted, and all taſt proceeds from falt ; whe, 
thoſe ſpirits, fen as that of tartar, of hartſhorn,. and the l 
which are reckoned to be the mercuries of the bodies that afhy 
them, have manifeſtly a ſtrong and piercing taſt; as has the ſy 
of box, even after the acid liquor that concurr'd to compoſe it, hut 
been ſeparated from it. And, indeed, if taſt belong not to 4 
ſpirit, or mercurial principle of vegetables, and animals, I ſcarce kn 
how it will be diſtinguih'd from their phlegm 3 fince by the abſer 
of inflammability, it muſt be aiſtinguilh'd from their ſulphur, Au 
here again, we have another example of the inaccuracy of the c. 
mical doctrine ;- ſince not only the ſpirits of vegetables and aninul 
but their oils, are very ſtrongly taſted. Nay, a ſkilful and inqui 
tive perſon, who made it his buſineſs, by elaborate operations, þ 
depurate chymical oils, and reduce them to an elementary ſimplicy, 
informs me, that he never was able to make them taſtleſs; vhene 
I might infer, that the proof which chymiſts confidently give u, df 
a 2 5 being ſaline, is ſo far from demonſtrating the predominney, 
that it does not clearly ſhew ſo much as the preſence of the faline yr 
ciple in it. Again; volatile ſalt of hartſhorn, of amber, of blood, &. 
are very ſtrongly ſcented 3; notwithſtanding that moſt chymiſt «WY 
duce odours from ſulphur ; and from them argue, the predomuring 
of that principle in the odorous body. Theſe things being tit 
premis'd, we may the better obſerve, how diſſimilar each of ti 
bodies are, which the chymiſts call the ſalts, the ſulphurs, or 
mercuries of the bodies which yield them; as if they had all 
inatural ſimplicity, and indentity of nature; whereas ſalts, for inſtaw 
f they were all elementary, would differ as little as the drops © 
pure and ſimple water. Tis known, that both chymiſts and ph 
cians aſcribe to the fix*d falts of calcined bodies, the virtues of t 
concretes 3 and, conſequently, very different operations. So we ff 
the alkali of wormwood, much commended in diſtempers of i 


ſtomach 3 that of eye-bright, in a weak ſight ; and that of guaiacm Macy a 
in the venereal diſeaſe. And tho* I have long thought, that te childre 
alkaline ſalts are, for the moſt part, very nearly allied to each oth: theſe 
and retain very little of the properties of the concretes, whence ce of 
were ſeparated ; yet I have obſerved at the glaſs-houſe, that ſ the n 
times the metal proves of a very different colour, and a ſomenz er, and 


differ 
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crrent texture; which the moſt ſkilful workmen impute to the Chymiſtry. 
cs of ſome certain kind of wood; as having obſerved the baſer ,FYVJ 
rt of glaſs to be frequently —_ when they had employed 
cn aſnes; which, therefore, they ſcruple to make uſe of, if they 
or it. I remember, alſo, that. an induſtrious man of my acquain- 
ace, having bought a vaſt quantity of robacco-ſtalks, to make a 
Ja (alt with, I went to ſee, whether that plant, which ſo much 
Wounds in volatile falt, would afford a peculiar kind of alkali; 
a und, that in the lixivium thereof, it was not neceſſary to eva- 
rate all the liquor as uſual ; but the fixed falt ſhot into figured 
þ Fyſtals, almoſt as nitre, or ſal-armoniac, and other uncalcin'd ſalts 
f ally do. And fixed ſalt of urine, brought by depuration to be 
ry white, I have perceived it taſt not unlike to that of common ſalt, 
d very different from the general cauſtic, lixiviate taſts of other 
its, made by incineration, However, I am till inclined -to think, 
War moſt chymiſts, and many phyſicians, inconſiderately, and with- 
Wt warrant from experience, aſcribe the virtues of the concretes, 
Wopoſcd to calcination, to the ſalts thereby obtained. And, therefore, 
ſhew the difparity of ſalts, I ſhall obſerve the apparent difference 
wixt the vegetable fixed ſalts, and the animal, volatile ones; as, 
example, berwixt ſalt of tartar, and falt of hartſhom 3 whereof 
former is ſo fixed, that it will endure a violent fire, and ſtand 
fuſion, like a metal; whilſt the other will fly away in a gentle 
Wat, as eaſily as ſpirit of wine. And even among the volatile ſalts, 
Were is a conſiderable difference; as appears by the diſtinct properties 
ſalt of amber, for inſtance, ſalt of urine, ſalt of man's ſkull, &c. 
d this diverſity of volatile falts, is ſometimes diſcernible, even ta 
> eye, in their figure. For the ſalt of hartſhorn will adhere to the 
eiver, in the form almoſt of a parallelopipid ; and of the volatile 
t of human blood, I have ſeen many grains of a rhomboidal figure; 
'I dare not undertake, that the figures of thoſe, or other ſaline 
Iſtals, will be always the ſame, whatever degree of fire is employed 
force them up; or how haſtily ſoever they have been made to con- 
e in the liquor; in the lower part of which I have uſually obſerv'd 
Wm, after a while, to ſhoot. And tho', as I lately ſaid, I ſeldom 
Ind any difference, as to medical virtues, in the fixed ſalts of ſeve- 
vegetables, they having generally agreed, in being diaphoretic 
deobſtruent; yet Helmont informs us, that there is this difference 
twixt the ſaline ſpirit of urine, and that of human blood, that 
former will not cure the epilepſy, as the latter will. Of the 
aacy allo, of the ſalt of common amber, againſt the ſame diſeaſe 
children, I have ſeen inſtances. And when I conſider, that to ob- 
n theſe volatile ſalts, there is not requiſite ſuch a deſtructive vio- 
ce of the fire, as to produce thoſe falts made by incineration 3 I 
de more ready to conclude, that they may differ from one ano- 
, and, conſequently, recede _ an elementary ſimplicity. _— 
2 ; I have 
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Chymiſtry. I have found ſuch various chymical diſtinctions of ſalts, that 1 c. 
pot but ſay, the chymiſts give themſelves a ſtrange liberty, to d 
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concretes by that name; which, according to their own rules, ac 
be look'd upon as very compounded bodies; ſo that among thy 
very ſalts which ſeem elementary, þecauſe produced upon the anl. 
of the bodies that yield them, there is not only a viſible diy; 
ty, but a manifeſt contrariety; as is evident in the ebullition 10; 
hiſſing that enſue, when the acid ſpirit of vitriol, for inſtance, 
poured upon pot-aſhes, or ſalt of tartar. And not only the (4, 
body may have two ſalts of a contrary nature, as happens in g 
ſpirit and alkali of nitre; but from it there may, without aclditiny 
be obtained three different, viſible ſalts. For in urine there is a yy. 
tile and cryſtalline ſalt, a fixed falt, and a kind of ſal-armonia, , 
ſuch a ſalt as will ſublime in the form of a ſalt; and therefore i; 
fixed, tho* far from being ſo fugitive as the volatile ſalt, from va 
it ſeemed alſo otherwiſe to differ, I have, indeed, ſuſpected, thatth 
may, be a proper fſal-armoniac, compounded of the volatile ſalt a 
urine, and the fixed one of the ſame liquor. And for an oa 
proof of the difference betwixt the fixed and volatile falt of von 
I deviſed the following experiment. I took a ſtrong ſolution of con 
mon Venetian ſublimate, made in fair water, and a clear lixiviuma 
wood aſhes ; then, on one part of the former ſolution, dropping, 
little of the latter, the liquors preſently turned of an orange color; 
but to another part of the clear ſolution of ſublimate, putting fon 
of the volatile ſalt of wood; the liquor immediately turned bir 
almoſt like milk; and, after a while, let fall a white ſediment, s 
the other did a yellow one. 

This diſparity is, alſo, very remarkable in the ſeparated ſulphur, 
or chymical oils of things. For they contain ſo much of the cx, 
taſt, and virtues of the bodies whence they were drawn, that tit 
ſeem to be but the material frame of their concretes. Thus thei 
of cinnamon, cloves, Sc. appear to be but the united aromatic pu 
of thoſe bodies. And *tis a known thing, that oil of cinnamon, ut! 
oil of cloves, with that of ſeveral woods, will fink to the bottom 
water; whilſt thoſe of nutmegs, and ſeveral other vegetables, ſun 
upon it. Oil of roſes ſwims at the top of water, in the form d 
white butter; which I remember not to have obſerved in any oi 
oil, drawn in an alembic; yet there is a way by which J have fen! 
ſurprizingly brought over, in the form of other aromatic oils. In 0 
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of aniſeeds, which I drew both with and without fermentation, I in ma 
ſerved the whole body of the oil, in a cool place, to thicken 1 argue 
the conſiſtence and appearance of white butter; which, with the Ey p 
heat, reſumed its former liquidity, In the oil of olive, drawn oꝗ be fo 
in a retort, I have, likewiſe, more than once ſeen, a ſpontane%"iWerve tl 


coagulation in the receiver; and thus congeal'd, it has a ſtrangely redes 
netrating ſcent, as if it would perforate the noſe that approach , furt 
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mirably piercing. And he muſt be a great ſtranger, both to the 
Writings and preparations of chymiſts, who ſees not in the oils, they 
Wil from vegetables and animals, a conſiderable and obvious diffe- 
ee. Nay, from the ſame animal or vegetable, there may often be 
tracted oils of natures greatly different. | 
W 1 took a pound of aniſeeds, groſly bruiſed, and caus'd them to be 
W: into a very large glaſs retort, almoſt fill'd with fair water; and 
acing this retort in a ſand furnace, a very gentle heat was admi- 
red, during the firſt day, and a great part of the ſecond, till the 
ter coming over, had brought with it moſt of the volatile and 
Wmatic oil of the ſeeds ; then, increaſing the fire, and changing the 
eiver, I obtain'd, beſides an empyreumatical ſpirit, a quantity of 
ſt oil, whereof a little floated upon the ſpirit ; but the reſt was 
dre heavy, and not eaſily ſeparable from it. And tho? theſe oils 
Wrc very dark, and ſmell'd ſo ſtrongly of the fire, that their odour 
not betray from what vegetable they had been forc'd ; the other 
Wmatic oil was enrich'd with the genuine ſmell and taſt of the concrete, 
W ſpontaneouſly coagulated into a white butter. There 1s another ſort 
bodies, which, tho' not obtain'd by diſtillation, many chymiſts call 
phur; being, for the moſt part, high colour'd, as diſſolv'd ſulphurs 
Wally are: but eſpecially becauſe they are generally abſtracted and 
arated from the reſt of the maſs by ſpirit of wine; which liquor, 
ſe men ſuppoſing to be ſulphureous, they conclude, that what it 
Wrks upon and abſtracts, muſt be a ſulphur alſo. And upon this 
ount, they preſume that they can ſeparate the ſulphur even of mi- 
Wals and metals ; from which, *tis known, they cannor, by fire alone, 
Wain it. But if theſe ſequeſtred ſubſtances, were indeed the ſulphurs 
the bodies whence they are drawn, there would as well be a great 
Parity betwixt chymical ſulphurs, obtain'd by ſpirit of wine, as I 


pr e already ſhewn there is betwixt thoſe, obtain'd by diſtillation, 
, al che form of oils ; for *tis plain, that in tinctures, drawn from ve- 
on 0 ables, if the ſuperfluous ſpirit of wine be diſtill'd off, it leaves at 
ſpin bottom the thicker ſubſtance, which chymiſts call the extract of 


vegetable. And that theſe extracts are endow'd with very diffe- 
Wt qualities, according to the nature of the particular bodies that afford- 


lern chem, is freely confeſs'd both by phyſicians and chymiſts. 
In a nd here too, we may take notice, that the chymiſts, in this caſe, 
10 in many others, allow themſelves to abuſe words; for not again 
n in argue from the different properties of tinctures, that they are not 
xe e pure and elementary ſulphurs; they would eaſily appear not 
n obe fo much as ſulphurs; altho' we ſhould allow chymical oils to 
ancon Nerve that name. For, however in ſome mineral tinctures, the natural 
ely e edneſs of the body extracted, does not always ſuffer it, to be, with 
* further reſoluble into different ſubſtances; yet in very many ex- 
I tracts, 


ke pungent odour I alſo obſerv'd in the diſtill'd liquor of com- Chymiſtry. 
; p 3 forced over from minium, has afforded an oil moſt _— 
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Chymiſtry. tracts, drawn from vegetables, it may very eaſily be manifeſted, |, 


: | ue 
A the ſpirit of wine has not ſequeſtred the ſul phureous ingredient (4, on 


ils; { 


the ſaline and mercurial ones; but diſſolv'd the finer parts of i | the 
concrete, and united it ſelf with them into a kind of magiſty, Ladet 
which therefore muſt contain ingredients, or parts of ſeveral ſo nd 
for we ſee, that the ſtones which are rich in vitriol, being 05, WWrrup! 
drench'd with rain water, yield thereto a fine tranſparent ſubſtan, WW re 


coagulable into vitriol ; and yet, tho? this vitriol be readily difſyly, 
in water, it is not a true elementary ſalt, but a body reſoluble jy 
very different parts, whereof one is yet of a metalline, and co 
quently not of an elementary nature. We may conſider alſo, t 
common ſulphur is readily diſſoluble in oil of turpentine, thy; 
abounds as well in ſalt as in true ſulphur ; witneſs the great quay 
of ſaline liquor it affords, when ſet to flame away under a glaſs 
"Nay, I have with the ſame oil of turpentine alone, eaſily diſo i 
crude antimony, finely powder'd, into a blood red balſam, whereyiz 
perhaps, conſiderable things may be perform'd in ſurgery. And 
not unlikely, that ſpirit of wine, which, by its pungent taſt, and fo 3 
other qualities, eſpecially its being reducible, according to Hemm tter 
into alkali and water, ſeems to be as well of a ſaline, as of a (uw 43 
reous nature, may well be ſuppos'd capable of diſſolving ſubſtaw 1 
that are not meerly elementary ſulphurs, tho* perhaps they abou Mat it 
with parts of kin thereto. For I find that ſpirit of wine will diſſd 
Gum. Lacca, benjamin, and the reſinous parts of jalap, and event 
gualacum 3 whence we may well ſuſpect, that it may from ſpicy t wh: 
herbs, and other leſs compact vegetables, extract not perfect ſulphun or n 
but mix*d bodies. And to put this paſt diſpute, there is many 
-vulgar extract drawn with ſpirit of wine, which committed to diſt 
lation, will afford ſuch different ſubſtances, as loudly proclaim it b 
have been a very compounded body. Hence we may juſtly uſx, | 
that even in mineral tinctures, it will not always follow, that beat Mate 
a red ſubſtance may be drawn from a concrete, by ſpirit of 1. 
that ſubſtance is its true. and elementary ſulphur. And tho? fone" r ma 
theſe extracts may, perhaps, be inflammable, yet beſides that othenn 
not; and beſides that their being reduced to ſuch minuteneß i d T ! 
parts, may much facilitate their taking fire; we ſee that common i 
phur, common oil, gum lac, with many unctuous and reſinous bod , e 
will flame, tho' they be of a very compounded nature: nay, travel 

of unſuſpected credit, aſſure us, as a known thing, that in ſome no: Perc 
thern countries, where fir-trees and pines abound, the poorer fort Ee 
inhabitants uſe long ſplinters, of thoſe reſinous woods, to burn, ini en © 
of candles. And as for the redneſs to be met with in ſuch ſolution nn "> 2: 
I could eaſily ſhew, that *tis not neceſſary it ſhould proceed from it 1 in 
ſulphur of the concrete, diſſolv'd by the ſpirit of wine; by declari AK inc 
how much chymiſts delude themſelves and others, thro* ignoranc* "Ba acid! 


| thoſe other cauſes, whereby ſpirit of wine, and other menſtrua, ost 
acqui' Wn 
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ore a red or ſome high colour. But to return to our chymical rr. 
3 Io ſuppoling they Site IG pure, I hope they would only be, — | 
| the beſt ſpirit of wine is, the more inflammable and deflagrable. 

ad therefore, ſince an oil may be, by the fire alone, immediately 

Ern'd into flame, I demand how this can be a primogeneal and in- 
FPrruptible body; as chymiſts would have their principles; ſince it is fur- 

er reſoluble into flame? Which whether or no it be a portion of the 

ment of fire, as an Ariſtotelian would conclude, is certainly ſome- 

Wing of a very different nature from a chymical oil; ſince it burns, 

d ſhines, and mounts ſwiftly upwards; which are not the proper- 

of a chymical oil, whilſt it continues in its natural ſtate. If it 

W objected, that the W # ' parts of this flaming dil, may be col- 

ed again into oil or ſulphur, I aſk, what chymiſt has ever done 

And without examining whether it may not hence be as well con- 

add, that ſulphur is but compacted fire, as that fire is but diffus'd 

Wphur ; I leave it to be conſidered, whether it may not hence be ar- 

Ded, that neither fire, nor ſulphur, are primitive, undeſtructable bo- 

s$; and obſerve, that, at leaſt, it hence appears, that a portion of 

tter may, without being compounded with new ingredients ; by 

ing the texture and motion of its ſmall parts changed, be eaſily, 

the means of fire, endow'd with new qualities, more different from 

at it had before, than are thoſe which ſuffice to diſcriminate the chy- 

Its principles from one another. 

e are next to conſider, whether in the analyſis of mix'd bodies, 7» mercuries, 


t which chymiſts call the mercurial part of them, be uncompound- or /irir-. 
hun or no. But tho' chymiſts unanimouſly affirm, that their reſoluti- 
ny 4 diſcover a principle, which they call mercury; yet I find them 
it give ſuch different and enigmatical deſcriptions of it, that I know 


what to make of them. Paracelſus, and many of his followers, + 
chat mercury, which aſcends upon the burning of wood; as the 
7 4tetics take the ſame ſmoke for air; and ſo ſeem to define mercu 
gFolatility. But ſince, in this example, both volatile ſalt and ſul- 
r make part of the ſmoke, which does, indeed, conſiſt both of phleg- 


tic and terreſtrial corpuſcles, this notion is not to be admitted. 


eb (Pd find that the more ſober chymiſts themſelves diſavow it. Yer 
1n il et us {ee how little clearneſs we are to expect in the chymiſts, Beg- 
ods vs, even in his Tyrocinium chymicum, written for_the inſtruction of 
ellen ces, defines mercury thus. Mercury, ſays he, bis that acid, 
e 0 permeable, penetrable, etherial, and moſt pure ſpirit ; from whence a 
fort d proceeds all nutriment, ſenſe, motion, ſtrength, heat, and prolonga- 
inſtei tion of juvenile years.” Which words are not ſo much a definition 
utions It, as. an encomium; and yet 2yercetan, in his deſcription of the 
jm ti e principle, adds to theſe, ſeveral other epithets. . But both of them 
ch ak inconſiſtently with the chymical principles. For, if mercury be 
wer acid liquor, either the hermetical philoſophy muſt err in aſcribing 
„ m. taſts to ſalt; or elſe mercury mult not be a principle, but com- 
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nds great fault with the obſcurity of what the chymiſts write, q. 


cerning their mercurial principle; yet gives us ſuch a negative deſc; | _ 
tion of it, as Sennertus, how favourable ſoever to the tria prima, i;,, Wt 16s 
fatisfhed with. And this Sennertus himſelf, tho? the learnedſt champ | * 
for the hypoſtatical principles, frequently complains of the unſatisfico K 


rineſs of what the chymiſts teach concerning their mercury, ſubſtityy 
inſtead of the deſcription of Libavius, another, which many re, 
know not what to make of. 

But ſince the mercurial principle, that ariſes from diſtillation, iu 
nimouſly aſſerted to be diſtin& from the ſalt and ſulphur of the ſu 
concrete; perhaps that may be called the mercury of a body, vid 
tho? it aſcend in diſtillation, as the phlegm and ſulphur, ts neither, 
ſipid, like the former, nor inflammable, like the latter; and there 
may be term'd ſpirit ; which is now very much made uſe of, event 
the chymiſts of our times; tho' they have not diſtinctly told us yi 
may properly be call'd the ſpirit of a mix'd body. 

However, what the vulgar chymiſts mean by the mercury of aim 
and vegetables, conſiſtently with their own principles, will not bel 
eaſie to find; for they aſcribe taſts only to the ſaline principle, u 
conſequently wou'd be much put to it, to ſhew what liquor it 1 
the reſolution of bodies, that not being inſipid, is neither inflammu 
as oil of ſulphur, nor has any taſt. And if we ſhou'd take ſpit 
the ſenſe of the word receiv'd among modern chymiſts and phyſicus 
for any diſtill'd liquor, that is neither phlegm nor oil; the appelitin 
wou'd yet appear ambiguous. For, plainly, that which firſt akendsv 
the diſtillation of wine, and fermented liquors, is generally, as willy 
chymiſts as others, reputed a ſpirit : and yet, pure ſpirit of wines 
ing wholly inflammable, ought, according to them, to be recht 
the ſulphureous, not the. mercurial principle. And — the oli 
liquors, that paſs under the name of ſpirits, there are ſeveral wa 
ſeem to belong to the family of ſalts; ſuch are the ſpirits of in 
vitriol, ſea-ſalt, c. And even the ſpirit of hartſhorn, being, as [ 
try'd, in great part, if not totally, reducible into ſalt and phi 
may be ſuſpected to be but a volatile ſalt, diſguized by the pili 
mix'd with it, in the form of a liquor. But if this be a {pt 
it manifeſtly differs very much from that of vinegar; the taſt dd 
one being acid, and the other ſalt; and the mixture of them, ind 
they be very pure, ſometimes occaſioning a ſtrong efferveſcence. 4 
even among ſuch liquors as ſeem to have a better title than thok 
therto mentioned, to the name of ſpirits, there appears a ſenſible© 
verſity : thus ſpirit of oak, for inſtance, differs — that of ta 
and this from that of box, or guaiacum. And, in ſhort, even 0 
ſpirits, as well as other diſtill'd liquors, manifeſt a great diſparity 
twixt themſelves, either in their actions on our ſenſes, or in cher d 
operations. 1 


= 


The Sceptical Chymift. 321 


And beſides this diſparity, to be met with among thoſe liquors, Chymiſtry. 
hich the moderns call ſpirits, and take for ſimilar bodies; what I for 
erly ſaid, concerning the ſpirit of box- wood, may ſhew, that ſome 

IF thoſe liquors, not only have qualities very different from others; 

It may be further reſolv'd into ſubſtances different from each other. 

| And ſince many modern chymiſts, and other naturaliſts, take the 

Percurial ſpirit of bodies for the ſame principle, under different names; 

muſt obſerve, that there is a great difference, conſpicuous, betwixt 

| the vegetable and animal ſpirits I have mention'd, and the pureſt 

Wnning mercury, ſeparated from metals; which, by ſome chymiſts, 

Wat ſeem more philoſophers than the reſt, for diſtinction ſake, call 

Wrcurius corporum. Now this metalline liquor being one of thoſe three 

inciples, of which mineral bodies are affirm'd to be compos'd, and 

be roſoluble into; the many notorious difterences betwixt them and 
> mercuries, as they call them, of vegetables and animals, will allow 

> to infer, either that minerals, and the two other ſorts of mix'd 

dies, conſiſt not of the ſame elements; or that thoſe principles, 

ereinto minerals are immediately reſolv'd, which chymiſts, with 
at oſtentation, ſhew us, as the true principles of them, are but 
ondary principles, or mix'd bodies of a peculiar ſort, which muſt 
themſelves reduced to a very different form, to be of the ſame kind 

h vegetable and animal liquors. 

But this is not all; for tho? I formerly ſhew'd how little credit is 

be given to the common chymical proceſſes of extracting the mer- 

ies of metals; I will now add, that ſuppoſing the more judicious 
ſts truly affirm, they have actually drawn true and running mer- 

y from ſeveral metals; it may be doubted whether ſuch mercuries 

not as well differ from. common quick-filver, and from one another, 

from the mercuries of vegetables and animals. Claveus ſpeaking of 

e experiments, whereby metalline mercuries may be fix*d into the 

ler metals, adds, that he means the mercuries drawn from me- 

3 becauſe common quick- ſilver, by reaſon of its exceſſive coldneſs 

W moiſture, is unfit for that particular kind of operation, wherein, 

a few lines before he preſcribes, in general, the mercuries of me- 

ine bodies, yet he chiefly commends that drawn, by art, from fil- 

And he, alſo, tells us, he himſelf try'd, that, by bare coction, 
quick-lilyer of tin, or pewter, may, by an efficient cauſe, be turn- 
into pure gold T. And the experienc'd Alexander van Suchten ſays, 
oL, III. Tt that 


According to M. Homberg, a perſect + Gold, according to M. Homberg, dif- 

al is nothing but very pure mercury, | fers from ſil ver in nothing but in having the 

ple ſmall particles are every way pier - globules of the mercury, whereof it con- 
ad filled with his ſulphureous prin- | fiſts, penetrated through and through; and „ 

, or the matter of light, which links | being more fully ſaturated with the fu]. 

binds the whole maſs together. See | phureous principle, or the rays of light, 

| which more plentifully lodge themſelves 
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Chymiftry. that by a way he intimates, may be made a mercury of copper, 3 
WW NN) of the ſilver colour of other mercuries, but green. And an — 
perſon lately aſſured me, that he had more than once ſeen the mere 
of lead fix d into perfect gold. And asking him, whether any othe 
mercury wou'd not have been ſo chang*d by the fame operations, . 
aſſured me it wou'd not. | 
The ſulphur of antimony, which is vehemently emetic, and 4, 
ſtrongly ſcented anodyne ſulphur of vitriol, incline me to think, 4, 
not only mineral ſulphurs differ from vegetable ones, but alſo fg 
one another; retaining much of the nature of their concretes, 1y 
Paracelſus, in ſome part of his works, declares, that different bod 
afford different ſulphurs, ſalts, and mercuries. | 


Ard alſo in *Tis alſo obſervable, that thoſe bodies which chymiſts call phi 
phlegm and and carth, are far from being of an elementary ſimplicity. Thu » 


— ſee, the phlegm. of vitriol, for inſtance, is a very effectual ren 
inſt burns; and I know a very famous and experienc'd phyſi 
whoſe unſuſpected ſecret it is for diſcuſſing hard and obflinate g 
mors.. The phlegm of vinegar, tho* drawn exceeding leiſurely i, 
digeſting furnace, I have purpoſely made trial of; and, ſometing 
found it able to extract a ſaccharine ſweetneſs out of lead; and, x 
I. remember, by long digeſtion, I diſſolved corals in it. The pfl 
of the ſugar of lead is ſaid to have very pecuhar properties: my 
eminent chymiſts teach that it will diffolve pearls, which. being pr 
cipitated by the ſpirit of the ſame concrete, are thereby, they ij 
render*d volatile: and this has been confirm'd to me by the obſeraton 


of a perſon of great veracity. The phlegm of wine, and indeed of i 


ſeveral others liquors that are indiſcriminately caſt away as phlgn, 
have qualities that make them differ, both from meer water, at 
from each other: and tho' the chymiſts call the Caput mortum i 
what they have diſtill'd, terra damnata; it may be queſtion'd, whetir 
or no thoſe earths are, all of them, perfectly alike; and it is ſcare 
be doubted but that there are ſome of them which remain yet un 
duced to no elementary nature. The aſhes of wood, deprived of i 
the ſalt, and bone-aſhes, or cancin'd hartſhorn, which refiners cui 
to make teſts of, as freeſt from ſalt, ſeem unlike; and he who ſul 
compare either of theſe inſipid aſhes to lime, and to the calx of ti 
will, perhaps, ſee cauſe to think them of a different nature. Au 
it is evident in colcothar, that the exacteſt calcination, follow" 
by an exquiſite dulcification, does not alway reduce the remaining 
dy into elementary earth; for after the ſalt or vitriol is drawn 0 
the remainder appears to be a mix'd body, rich in medical virus 


in its pores, than in the pores of filver ; and | ally produced gold by introducing 2 kf 
from hence he ſuppoſes gold receives its yel- | quantity of fire, or the rays of light, 
low. colour, and exceſs of gravity, And | ſilver. See Frexch Memoirs, A. 1709. 


proceeding upon this ſuppoſition, he aCtu- |. 139---143. 
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. experience has inform'd me: and Angelus Sala affirms it to be part- Chymiſtry. 
V :cducible into malleable copper, which to me ſeems very probable ; Cv 


| > or having put ſome dulcified colcothar into Aqua fortis, I found the 
Wquor, according to my expectation, preſently colour'd as highly as if 
had been an ordinary ſolution of copper. 
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1 SECT. v. 


les, or elements. But I know, there are ſome modern chymiſts 


duce the ſeparated ingredients of mix*d bodies to an elementary ſim- 
city; that the oils, for inſtance, extracted from all mix'd bodies, 
all as perfectly reſemble one another as the drops of water, 
Now this feems to allow what IJ have been contending for; ſince 
WT pretending to make fo great a change, in the reputed principles 
r diſtillation commonly affords, tis plainly prefuppos'd, that be- 
e ſuch artificial depurations are made, the ſubſtances to be render'd 
Pre ſimple, were not ſimple enough before, to be reckon'd elemen- 
y 3 and therefore, if ſome artiſts can perfortn this, I need not be 
named to have queſtion'd the vulgar opinion, as to the ria prima. 
Wt as to the thing it ſelf, I ſhall not peremptorily deny either its 
Mibility, or refuſe my affent to any juſt inference, that may be 
vn from ſuch performances. But becanſe ſuch promiſes are much 
dre eaſily made, than perform'd, by chymifts ; I muſt with-hold 
= aſſent to their aſſertions, till their experiments exact it. Beſides, 1 
Wye not yet found, tho? theſe artifts pretend to bring the ſeveral ſub- 
nces, into which the fire has divided the concrete, to an exquiſite 
Wplicity, that they pretend alſo, by the fire, to divide all concretes, 
nerals, and others, into the ſame number of diſtin& ſubſtances. In 
mean time, I muſt think it improbable, that they can either truly 
arate as many different bodies, from gold, for inſtance, or ofteocolla, 
ve can do from wine or vitriol ; or, that the mercury of gold, or 
d, would be perfectly of the ſame nature with that of hartſhorn ; 
Wi that the ſulphur of antimony would be but numerically different 
Wm the diſtill'd butter or oil of roſes. 
it ſuppoſe we ſhould take earth and water into the number of 
principles of mix'd bodies, and changing the ambiguous name of 
Wrcury, for that more intelligible one of ſpirit, ſhould, conſequently, 
Ne the principles of compound bodies to be five; wou'd it not be 
ſevere to reject ſo plauſible an opinion, only becauſe the five ſub- 
: 1 t 2 ſtances, 


Think J have ſufficiently prov'd, that thoſe diſtinct ſubſtances, 7r3,4he- rb. 
which chymiſts obtain from mix*d bodies, by their vulgar diſtilla- Ave principles 


ſimple enough, to deſerve the name of prin- /9-'4 be re- 
dn, are not pure and ſimpl gh, t p N 
* being homo- 


o pretend they can, further and more ſkilful purifications, ſo geneous ? 
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Chymiſtry, ſtances, into which the fire divides mix*d bodies, are not exaQtly pu 
w and homogeneous ? 

Of this opinion I ſhall only ſay in general, that tho? I think it, 
ſome reſpects, more defenſible than that of the vular chymiſts; ,, 
it may eaſily appear, that many of the objections, produced agim 
the vulgar doctrine of chymiſts, might, without much alteration, þ 
employ'd againſt this alſo. For this doctrine, as well as the oh, 
takes it for granted, that the fire is the true and adequate analyzer ; 
bodies; and that all the diſtin& ſubſtances, obtainable from a mu 
body by the fire, were ſo pre-exiſtent in it, that they were but g; 
tricated from each other by the analyſis. This hypotheſis too, aſcri, 
to the productions of the fire an elementary ſimplicity, which I hy 
ſhewn not to belong to them; and beſides, is liable to ſome of h 
other difficulties, wherewith that of the ria prima is incumber'd. } 
farther, this number of elements ought, at leaſt, to have been reſtni 
ed to the generality of animal and vegetable bodies; ſince not oi 
among theſe, there are ſome, for ought has hitherto appear'd, th 
conſiſt either of fewer ſimilar ſubſtances, or more than five. But 
the mineral kingdom, there is ſcarce one concrete, that has been ſhem 
to be adequately diviſible into five ſuch principles, or elements, ni 
ther more nor leſs, as this opinion would have every mix'd body 

Whence tie conſiſt of. And this very thing may ſerve to leſſen our wonder, tu 
notion of fe juſt ſo many bodies as five, ſhould be found upon the reſolution « 
N Prin- concretes. For ſince the fire cannot, as we find, make any ſuch a. 
ih lyſis of metals, and other mineral bodies, whoſe texture is moreſtrong 

and permanent; it remains, that the five fubſtances, under coden. 
tion, be obtain'd from ſuch vegetable and animal bodies, as are cap 
ble of being diſtill'd. And as to ſuch bodies, tis natural enough, thi 
whether we ſuppoſe there are or are not preciſely five elements; d 
ſhould ordinarily occur five diſtin& ſorts of ſeparated parts. Fr! 
the parts do not remain all fix'd, as in gold, calcin'd talc, &' 
all aſcend, as in the ſublimation of brimſtone, camphire, Cc. but att 
their diſſipation, aſſociate themſelves into new arrangements of ni: 
ter; it is very likely, that they will, by the fire, be divided uv 
fix'd and volatile; with regard to that degree of heat by which tit 
are diſtill'd; and thoſe volatile parts will, for the moſt part, alc 
either in a dry form, which chymiſts, if they be taſtleſs, call flow 
and if ſapid, volatile falt ; or in a liquid form. And this liquor mi 


be either inflammable, and ſo paſs for oil, or not inflammable, "Wa 


yet ſubtil and pungent, which may be call'd ſpirit ; or elſe ſtreng 
or inſipid, and ſo term'd phlegm or water. And as for the fix d pil 
or Caput mortuum, it will moſt commonly conſiſt of corpuſcles, pi 
ſoluble in water, or ſapid, which makes up its fix'd ſalt; and pi 
inſoluble and inſi pid, which, therefore, ſeem to challenge the named 
earth. But tho', upon this ſuppoſition, we might eaſily have for 


told, that the different ſubſtances, obtain'd from a perfectly 1 
| od} 
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Ne ſimple and primogeneal bodies, ſo pre-exiſtent in the concrete, 
t the fire does but take them aſunder. Beſides, it does not appear, 
It all mix'd bodies, nay, nor perhaps all vegetables, are reſoluble 
lite, into juſt ſuch different parts of matter. Nor will the expe- 
nents formerly alledg'd, permit us to look upon theſe ſeparated 
ftances, as elementary or uncompounded. It is not a ſufficient 
ment, of their deſerving the names which chymiſts give them, 

it they have an analogy in point of conſiſtence, volatility, fixed- 
or ſome other obvious quality, to the ſuppoſed principles whoſe 
es they bear. For, as we ſaid above, notwithſtanding this reſem- 
nce in ſome one quality, there may be ſuch a diſparity in others, 
ſhould rather give them different appellations, than the reſemblance 
tle them to the ſame. And indeed, it ſeems but a groſs way of 
ging of the nature of bodies, to conclude, without ſcruple, that 
Me muſt be of the ſame nature, that agree in ſome general quali- 
as fluidity, dryneſs, volatility, and the like; ſince each of thoſe 
lities, or ſtates of matter, may comprehend a great variety of 
lies, otherwiſe of a very different nature; as we fee in the calxes 
gold, of vitriol, and of Venetian talc, compared with common 
es; which yet are "uy dry, and fix'd by the vehemence of the 
, as well as they. The ſame alſo appears from what I formerly 
erv'd as to the ſpirit of box-wood ; which, tho' a volatile, ſapid, 
not inflammable liquor, as well as the ſpirits of hartſhorn, of 
god, and other things, may yet be ſub-divided into two hquors, 
rent from each other, and one of them, at leaſt, from the gene- 
y of other chymical ſpirits. 


chem a due conſiſtence, and competent duration. For ſalt, ſay 
patrons of this opinion, is the baſis of ſolidity and permanency, 
gompound bodies; without which the other four elements might, 
ed, be variouſly and looſely blended together, but would remain 
Impact ; but that ſalt might be diſſolvd into minute parts, and 
'cy'd to the other ſubſtances to be compacted by it, and with 
here is a neceſſity of water. And that the mixture may not be 
bard and brittle, a ſulphureous, or oily principle, muſt intervene, 
Wake the maſs more tenacious : to this a mercurial ſpirit muſt be 
Wr-2dded ; which, by its activity, may, for a while, permeate, 
sit were, leaven the whole maſs ; and thereby promote the 
W- <xquiſite mixture, and incorporation of the ingredients. To 

theſe a portion of earth muſt be join'd; which, by its dryneſs 
poroſity, may ſoak up part of that water, wherein the ſalt was 
Wd; and eminently concur, with the other ingredients, to give 
whole body the requiſite conſiſtence. This opinion I ſhall not 
now 


dy, by the fire, would generally be reducible to theſe ſtates of mat- Chymiſtry, 
yet it will not preſently follow, that theſe five diſtinct ſubſtances 3 


is farther urg'd, in behalf of five chymical principles, that ſo Whether foz 


ay appear abſolutely neceſlary to compound mixed ies be neceſſary in 
1 | pl Sew 2 bod e and to the compoſitiou 


2326 Tube Sceptical Chymift. 


'Chymiſtry. now throughly examine; only obſerve, that ſuch a way of ron Anc 
LY may be ſpeciouſly accommodated to different hypotheſes. For 150 Wale tt 
that Beguinus, and other aſſertors of the tria prima, pretend to mak r rath 
ont by it, the neceſſity of their ſalt, ſulphur, and mercury to an tt 
ſtitute mixed bodies; without requiring any addition of watę i em, 


me { 
Pot on! 
| heir ſe 
But, 


earth. * : 

And, indeed, neither ſort of chymiſts ſeem to have duly © 
der'd, how great a variety there is in the textures and conſiſte 
of compound bodies; and how little the conſiſtence and duration 
many of them ſeem to agree with their notions. And, not to ng, | 
tion thoſe almoſt incorruptible ſubſtances obtainable by fire, whiz) i ut o 


have proved to be ſomewhat compounded; and which the chynjz riſon 
will readily grant not to be perfectly mixed bodies; I have ſh g 
by experiments, that out of common water only, mixed bodis T7 
very different conſiſtences, and refoluble by fire, into as many yi, 3 
-ciples as other bodies, acknowledged to be perfectly mixed, mayþ _ 


produced. And therefore nature, by a convenient diſpoſition of t 
minute parts of a portion of matter, may contrive bodies dur 
enough, and of any confiſtence, without being agen to make 
of all, much lefs of any determinate quantity of each of the five e. 
ments, or of the three principles, in their compofition. And Ih 
-wonder*d chymiſts ſhould not conſider, that there is fcarce any ba 
in nature ſo permanent and indiſſoluble as glaſs ; which yet then 
{elves teach us may be made of bare aſhes, brought to fuſion b 
the meer violence of the fire. So that, ſince aſhes are grit u 


conſiſt but of pure ſalt, and ſimple earth, ſequeſtred from ill th Ee 
other principles, or elements; they muſt acknowledge, that ec 4 


art it ſelf can, of two elements only, or of one principle, and a 
element, compound a body more durable than almoſt any in it 
world. How, then, will they prove, that nature cannot compuud 
mixed bodies, and even durable ones, with fewer than all the five 
ments, or material principles? | 

Since, then, it may juſtly be doubted, whether the fire be the gem one 
ine and univerſal reſolver of mixed bodies; ſince we may doubt, wit 


ther all the diſtinct ſubſtances, obtainable from a mixed body by i the 
Fire, were pre- exiſtent therein, under thoſe forms wherein they are a chic 
rated from it; ſince, tho* we grant the ſubſtances, ſeparable :Woerhs 
mixed bodies by the'fire, to. have been their component ingredem ro ſa 


yet the number of ſuch ſubſtances does not appear the ſame in all n 
ed bodies ; fince, laſtly, thoſe very ſubſtances thus ſeparated, are® elabe 


generally pure and elementary, but new kinds of mixed bodies; N oortio 
muſt be allowed to ſay, that the vulgar experiments and argumem onic ſ 
alledged by chymiſts, to prove that their three hypoſtatical princpe ad e. 
adequately compoſe all mixed bodies, will not induce a wary per by ; : 


acquieſce in their doctrine. lin e 


x 
1 
41 
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nd hence we learn what to judge of thoſe chymiſts, who, be- Chymilyy. 
= 2 have found ſeveral compound bodies may be reſolved into, FRET. 
| rather be brought to afford two or three different ſubſtances, more Je imper- 
| an the ſoot and aſhes, into which the naked fire commonly divides /*##: e he 
em. cry up their own ſe& for the invention of a new philoſophy ; — 4 
ne tyling chemſelves philoſophers by the fire; and the my = 7 ape principles. 
WS only aſcribing, but, as far as in them lies, engroſſing to thoſe of 
ir ſect the title of philoſophers. | 
"WS But, alas! how narrow is this philoſophy, that reaches but to 
ve of thoſe compound bodies, which we find upon the ſurface, or 
uct of our terreſtrial globe; which is it ſelf but a point, in com- 
Friſon of the vaſt extended univerſe, of whoſe other and greater 
Irts, the doctrine of the tria prima gives us no account? For what does 
teach us either of the nature of the ſun, or of that of the fixed 
rs? What does knowing that falt, ſulphur, and mercury, are the 
inciples of mixed bodies, inform us of the nature of that vaſt fluid, 
d etherial ſubſtance, which ſeems to make up the interſtellar part 
che world? 
We might, however, forgive this hypotheſis, if, tho? it reaches but 
a very ſmall part of the world, it gave us a ſatisfactory account 
thoſe things whereto *tis ſaid to extend. But I find not that. it 
res any other than a very imperfe& information, even about mixed 
dies themſelves. For how will the knowledge of the tria prima, 
cover the reaſon, why the load-ſtone draws a needle, and diſpoſes 
to reſpect the poles, and yet ſeldom to point preciſely to them? 
bw will this hypotheſis teach us, the manner wherein a chick is 
med in the egg; or how the feminal principles of mint, pompions, 
| other vegetables,. that T formerly mentioned, can faſhion water 
d various plants, each endowed with its peculiar and determinate 
pe, and with ſeveral ſpecific and diſcriminating qualities? Does 
Ws hypotheſis ſhew us, how much ſalt, how much fulphur, and how 
n mercury, muſt be taken in, to make a chick, or a pompion? 
d, if we know this, what principle is it that manages theſe in- 


ger clients, and contrives ſuch liquors, for inſtance, as the white and 

u of an egg, into ſuch a variety of textures, as is requiſite to 
by is the bones, veins, arteries, tendons, nerves, feathers, blood, Sc. 
eK chick ; and not only to faſhion each limb, but to connect them 
2 gether, after a manner ſuitable to the perfection of · che animal? 

en 


to fay, that ſome more fine and fubrile part of the hypoſtatical 
ciples, is the director in this whole affair, and the architect of all 


ar elaborate ſtructure; is to give occafion to demand again, what 
ES 3 portion, and way of uniting of the ria prima, offorded this archi- 
amen 


onic ſpirit ; and what agent made ſo ſkilful and happy a mixture? 
duld eaſily proſecute the imperfections of the vulgar chen philo- 
and ſhew, that by attempting, from their three principles, to 
hin even ſuch obvious and familiar phenomena, as fluidity and 
| firmneſs, . 


ncipts 
erſon! 


-— a 
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firmneſs, the colours and figures of ſtones, minerals, and other On. 


pound bodies, the nutrition of either plants, or animals, the gry pe 
of gold, or quick-filver, compared with wine, or ſpirit of wine, & co 
from any proportion of the three ſimple ingredients, chymiſts vil 8 
much more likely to diſcredit themſelves and their hypotheſis, tung | taf 
ſatisfie an intelligent enquirer. BY 
This objection, tis true, may be made to the four Peripatz;i; , . 
ments alſo ; and, indeed, almoſt to any other hypotheſis, that 0 | ” 
0 | 


tends, by a determinate number of material ingredients, to folye s 
phenomena of nature. But for the uſe of the zria prima, I In Bat 


their great champion Sennertus, aſſigns this noble advantage them * 
that from them, as the neareſt and moſt proper principles, may bed 1a 
monſtrated the properties of mixed bodies; which cannot be ing, Ty 
diately deduced from the elements. And this, fays he, is chiefly y 5 
rent, when we enquire into the properties and faculties of medici Aa 
And, indeed, if the chymiſts had been ſo modeſt, or ſo diſm the 
as to propoſe their opinion of the tria prima, barely as a notion uſti - 


among, others, to increaſe human knowledge, they had deſerved ny 
thanks, and leſs. oppoſition ; but fince the thing they pretend u. 
not ſo much to contribute a notion towards the improvement of wi 
loſophy, as to make this notion paſs for a new ſyſtem, that will a 
and remove all difficulties ; *tis proper they ſhould be made {eli 
of their miſtake, and be advis'd to take in more fruitful and as 
prehenſive principles, if they mean to account for the phenone 
.of nature. : 

But when I acknowledge the labours of the chymiſts uſeful t mi 
ral philoſophy, I do it upon account of their experiments, nd ther 
ſpeculations ; for it ſeems to me, that their writings, like ther i 
naces, afford ſmoke, as well as light; and darken ſome ſubjetts 
they illuſtrate others. And tho* *tis difficult for a than to br 
accompliſh'd naturaliſt, who is a ſtranger to chymiſtry ; yet li 
upon the common operations and practices of chymiſts, as a vi 
letters of the alphabet, without the knowledge whereof *tis very * 
to become a philoſopher 3 tho? that knowledge is, by no means, f 
cient to make one. | 
But to conſider the doctrine of the ria prima a little more pute 
larly 3 I ſhall readily acknowledge it has done the common-wealth( 
earning ſome ſervice, by helping to deſtroy that exceſſive eſteem, 


veneration, wherewith the doctrine of the four elements was 1 5 anife 
entertained; tho? what has been alledg*d concerning the uſe ulnek6 | y tim 
theſe principles, labours under conſiderable difficulties, te fan 


And, firſt, the very way of arguing, uſed by the more lea 
and ſober champions of the chymical cauſe, to prove the cy" 
principles in mixed bodies, appears far from convincing. Sag; 
tells us, that the moſt learned philoſophers thus prove the molt 
portant points in philoſophy. ** Wherever,” ſays he,” the fame]; 
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perties and qualities are found, they muſt neceſſarily exiſt by ſome Chymry. 
common principle; thus things are heavy by reaſon of the earth ; CLFWW 


and hot, by reaſon of the fire they contain; but colours, odours, 
acts, inflammability, Sc. are found in minerals, metals, gems, 
WS ones, plants, and animals, where they conſequently reſide by ſome 
common principle: but the elements are not this principle, for they 
have no power to produce them; we muſt, therefore, enquire for 
other principles from whence they proceed.“ 
W But this argument is built upon a precarious ſuppoſition, that ſeems 
me neither demonſtrable, nor true; for how does it appear, that 
ere the ſame quality is to be met with in bodies, it muſt belong 
chem upon the account of ſome one body whereof they all par- 
e? For, to begin with that very example he alledges, how can 
prove, that the gravity of all bodies proceeds from participating 
the element of earth; ſince we ſee, that not only common wa- 
„but the moſt pure diſtill'd rain water, is heavy; and quick-ſil- 
much heavier than earth it ſelf? And I the rather uſe this 
ample of quick-ſilver, becauſe I ſee not how the aſſertors of the 
ents, will give any better account of it, than the chymiſts. For 
e demand, how it comes to be fluid ; they will anſwer, that it 
atly participates of the nature of water. And, indeed, according 
them, water may be the predominant element in it; ſince we 
that ſeveral bodies, which by diſtillation afford liquors more, in 
Wc ht than their Caput mortuum, have not, however, liquor enough 
be fluid. Yet if it be demanded, how quick-ſilver comes to be 
heavy; *tis reply'd, by reaſon of the earth that abounds in it. 
ſince, according to them, it muſt conſiſt of air, and partly of 


, Which they affirm to be light elements; how comes it to be 
9 uch heavier than earth of the ſame bulk; tho', to fill the cavi- 


it be made into a maſs with water, which, it ſelf, they allow, 
ea heavy element? But we fee, that chymical oils and fixed 


1 „tho never ſo exquiſitely purified, and freed from terreſtrial 
yl f S, remain ponderous. And experience has informed me, that a 
„ Ik 


nd of the heavieſt woods, as guaiacum, that will ſink in water, 
W yield, when burnt to aſhes, a much leſs weight of them than 
ter vegetables; as alſo, that the black charcoal of it will not 
„as did the wood, but ſwim : which argues, that the different 
vity of bodies proceeds chiefly from their particular texture; as 
Wpanitclt in gold, the cloſeſt and moſt compact of bodies; which is 
Wy times heavier than we can poſſibly make any parcel of earth 
he ſame bulk. I will not examine what may be argued from the 
ty of the celeſtial bodies, from the motion of the ſpots in the ſun, 
from the apparent equality of the ſuppos'd ſeas in the moon; 
| conſider how little thoſe phenomena would agree with what 
f ners preſumes concerning it: but to invalidate his ſuppoſition, I de- 

d, _=_ what chymical principle -— depends ? And yet fluidity 
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Chymiſtry. is, perhaps, two or three excepted, the moſt diffuſed quality of ,, . 
GOV univerſe ; and far more general than almoſt any of thoſe to hy g, Def 
with in the chymical principles, or Ariſtotelian elements; fin W apo! 
only the air, but that vaſt expanſe we call heaven; and perhay; ,, Fiico 
the ſun, and fixed ſtars, are fluid bodies, I demand alſo, from whit Pinut 
of the chymical principles motion proceeds; which yet is a prop mp 
of matter much more general than can be deduced from any of j, ad 
three chymical principles? I might ask the like queſtion concern, I rve, 
light; which is not only to be found in the kindled ſulphur ; Dent 
mixed bodies, but in living glow- worms, Cc. and in the vaſt boi $quor 
of the ſun and ſtars. I would alſo gladly know, in which oh e, | 
three principles, the quality we call ſound reſides, as in its pro iſ of 
ſubject; ſince either oil falling upon oil, or ſpirit upon ſpirit, or} ray, 


upon falt, in a great quantity, and from a conſiderable height, , 
create it; and to make the objection reach the Ariſtotelians, wit 
upon water, and earth upon earth. And here let us compare, a lit} 
the ſuppoſition we are examining, with ſome other of their tem 
They teach, in effect, that more than one quality may belong 
and be deduced from one principle: for they aſcribe to ſalt taſts, y! 
the power of coagulation z to ſulphur, odours and inflammabll; 
and ſome of them aſcribe to mercury colours; as all of them do tt 
property of vaniſhing in fume. On the other ſide, 1t 1s evident, th 
volatility belongs, in common, to all the three principles, and to vm 
too. For *tis manifeſt, that chymical oils are volatile; that a 
ſeveral ſalts, obtained by the analyſis of many concretes, ar very 
volatile, is plain from their aſcending in diſtillation. Hon aſi 
water aſcends in vapours, every body has obſerved ; and as for via 
they call the mercurial principle, this is ſo apt to be raiſed in ti 
form of ſteam, that Paracel/us and others define it by that property! 
hence it ſeems, that chymiſts have been very inaccurate in their «6 
trine of qualities, and their reſpective principles; ſince they d 
ſeveral qualities from the ſame principle, and aſcribe the fame qu 
lity to almoſt all their principles, and other bodies beſides. it 
hence, alſo, we may learn to judge of the plea, which that fer 
champion of the Ariſtotelians againſt the chymiſts, A. Guntherus 5 
chius makes, where he pretends to prove, againſt Beguinus, that x 
only the four elements immediately concur to conſtitute every mi. 
body, and are both preſent in it, and obtainable from it, upon? 
diſſolution; but that each of the tria prima, manifeſtly conſiſts oll 
the four: „for,“ ſays he,“ *tis true, in burning green wood ves 
*« water in the ſweat; air in the ſmoke; fire in the flame; and eu 
«© the aſhes; but if Beguinus will collect the aqueous moiſture, ref 
ee the oil, and extract the falt ; I undertake to ſhew him all the . 
ce elements in each of them, after his own method: thus, for exanP* 
<«« expoſe the water to the fire, and *twill exhale in vapour; tht” 
the air; whilſt fire is perceptible in the heat, and earth in the ſedum® 
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pour to be air, which caught in glaſſes, and condens'd preſently, 
covers it ſelf to have been but an aggregate of innumerable very 
T.:inute drops of liquor; and when he wou'd prove the phlegm to be 
mpos'd of fire, by that heat which is adventitious to the liquor, 
d ceaſes upon the abſence of what produced it. But I rather ob- 
Fre, that, taking it for granted fluidity muſt proceed from the ele- 
ent of water, he makes a chymical oil conſiſt of that elementary 
Wcuor ; and yet in the very next words proves, that it conſiſts alſo of 
Fe, by its inflammability ; not remembring that exquiſitely pure ſpi- 
of wine is both more fluid than water, and yet will wholly flame 
Say, without leaving ſuch matter behind it as he ſuppoſes to be 
Irch. So that the ſame liquor may, according to his doctrine, be 
Wncluded, by its great fluidity, to be almoſt all water; and by its burn- 
> intirely away, to be all diſguized fire, And, by the like method, 

r author would ſhew the fixed ſalt of wood to be compounded of the 
ur elements; becauſe being turned, by the violence of the fire, into 
ams, it ſhews it ſelf to be of kin to air; tho' I doubt whether he 
r ſaw a true fixed ſalt, brought by the fire alone, to aſcend in the 
m of exhalations; but if he did, and had caught thoſe exhalati- 
in convenient veſſels, he wou'd have found them, as well as the 
ams of common ſalt, Sc. of a ſaline, and not of an aerial nature. 
d tho* he takes it, alſo, for granted, that the fuſibility of falr 
ſt be deduced from water; it is, indeed, ſo much the effect of heat, 
Wioully agitating the minute parts of a body, without regard to water, 
t gold will be brought to fuſe by a ſtrong fire; which ſure, is 
re likely to drive away, than increaſe, its aqueous ingredient, if it 
any: and on the other ſide, for want of a ſufficient agitation 
Wits minute parts, ice is ſolid, Thus he preſumes alſo, that the pun- 
W quality of bodies muſt proceed from a fiery ingredient ; tho' the 
=: and inflammable parts, which are moſt likely to belong to the 

ent of fire, muſt probably be driven away before the violence of 
fire has reduced the body to. aſhes : and oil of vitriol, which 
nches fire, burns the tongue and fleſh of thoſe who unwarily 
or apply it. But farther, it is precarious to prove the preſence 
fire in fix'd ſalts from their cauſtic power, unleſs it were firſt 
en, that all the qualities aſcrib'd to ſalts, muſt be deduced 
choſe of the elements; which is no eaſy taſk. And not to 
Wtion, that our author makes a body as homogeneous, as any he 
produce for elementary, belong both to water and fire, tho? it 
neither fluid, nor inſi pid, like water nor light, and volatile like 
he ſeems to omit, in this analyſis, the element of earth; only 
ates, that the ſalt may paſs for it; tho' a few lines before, he 
es aſhes for earth, But ſince there is a manifeſt difference betwixt 
ſaline and inſipid parts of aſhes; I ſee not how ſubſtances, _ 
. Uu 2 dit- 


I might eaſily ſhew how ſuperficially this author talks of dividing CHmiſtry. 
e flame of green wood into his four elements, when he makes that 
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diſagree in ſuch conſiderable qualities, can be both call'd portion , 


nu element, whoſe nature requires it to be homogeneous : the (1, 


part of aſhes is very ſtrongly taſted, and eafily ſoluble in wy, 
whilſt the other part of the fame is inſipid, and indiſſoluble in 4, 
liquor : not to add, that the one ſubſtance 1s opake, and the Othe 
ſomewhat diaphanous; nor that they differ in ſeveral other partic 
lars; ſo that both theſe ſubſtances cannot well be elementary ey 
And as to what is ſometimes objected, that the faline taſt of aſhy, ; 
only an effect of the fire; we before ſnew'd, that tho? inſipid ay 
may, perhaps, by additions, be turn'd into ſalt; yet 'tis not like 
that it ſhould be ſo by the fire alone. In refining gold and (i; 
the moſt violent fire we can employ, gives them not the leaſt rel 
of ſaltneſs. And refiners, we have ſaid, uſe bone-aſhes for teſts g 
cupels, which ought to be deſtitute of ſalt, leſt the violence of t 
fire ſhould bring them to vitrification. And indeed, having purpot 
taſted a cupel, made of only bone-aſhes and fair water, which 
had caus'd to be expos'd to a very violent fire, blown with a ly 
pair of double bellows, I could not perceive, that the force of » 
fire had imparted to it the leaſt faltneſs, or ſo much as mad; 
leis inſipid. 

But farther, when our author, tho' a learned man, and one 


pretends {kill enough in chymiſtry to reform the whole art, comes» iarly 
give us an ocular demonſtration, as he calls it, of the immedus ſatisf 
preſence of the four elements in the reſolution of green wood; t ſuc 
oblig*'d to ſay things inconſiſtent with one another: for, he mWMmain : 
the ſweat, as he terms it, of green wood, to be water; the imoke, of 1 
air; the ſhining matter, fire; and the aſhes, earth; tho? preſent In an) 
after, he will, in each of theſe, nay, in one diſtinct part of tt avinel 
aſhes, ſhew the four elements. So that either the former ana pos? 
muſt be inſufficient to prove that number of elements; fince then es the 
concrete is not thereby reduced into elementary bodies, but 1nt e or 
as are yet each of them compounded of the four elements; r fa] 
theſe qualities, from which he endeavours to deduce the preſenc man) 
all the elements in the fix'd falt, and each of the other ſeparits rit, a 
ſubſtances, will be but a precarious proof; for the extracted aht withe 
wood, being, for ought appears, as ſimilar a body as any the Pee chyr 
can ſhew us; if its different qualities muſt argue the preſence of di falt 
elements, it will ſcarce be poſlible for them, by any way of emploſk n ſup 


the fire upon a body, to ſhew that any ſubſtance is the portion 0 ance, 
true element. This ſhews, that the Peripatetics, as well as the chm 
take ſome things for granted, which they ought to prove. And vi . 
Sennertus infers, that becauſe the qualities he mentions, as cab 
odours, and the like, belong not to the elements, they therg 
muſt to the chymical principles; he takes that for granted, wi 
will not eaſily be prov'd. Thus much may ſuffice, to 1" 


weakneſs of ſuppoſing that almoſt every quality muſt have ſome — N 
I , ' 
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| acle, wherein, as in its proper ſubject of inheſion, it peculiarly: Chymiſtry. 
; | _ and on whoſe —_— that quality belongs to the other bo- . 
es, wherein it is to be met with. And this fundamental hypothe- 
being deſtroyed, whatſoever is built upon it muſt fall. 
[ further conſider, that chymiſts are far from being able to explain, 
any of the tria prima, thoſe qualities of matter which they pre- 
Id to belong rr to it, and in mix'd bodies to deduce from 
'Tis true indeed, ſuch qualities are not explicable by the four ele- 

Nents; but it will not therefore follow, that they are ſo by the three 
Wrmetical principles. N a f 
l allow then, that the chymiſts do juſtly accuſe the doctrine of the 
ur elements of inſufficiency : but I am miſtaken if our hermetical 
iloſophers themſelves, need not, as well as the Peripatetics, have re- 
rſe to more fruitful and comprehenſive principles than the ria prima, 
make out the properties of the bodies they converſe with, Thus the 
gar chymiſts aſcribe colours, for inſtance, to mercury; Paracelſus, 
ſalt; and Sennertus, to ſulphur. And Sennertus, I fear, wou'd 
e been exceedingly puzzled to ſolve, by the 7ria prima, half that 
alogue of problems, which he challenges the vulgar Peripatetics to 

plain by the four elements. And ſuppoſing it true, that ſalt or 
phur were the principle to which this or that quality may be pe- 
Wiarly referr'd; yet this is not enough, in any tolerable meaſure, 
ſatisfie an inquiſitive ſearcher after truth. For what is it to know, 
Wt ſuch a quality reſides in fuch a principle or element, whilſt I 
Vain altogether ignorant of the cauſe of that quality, and the man- 

of its production and operation? How little do I know, more 
in any ordinary man, of gravity, if I know no more than that the 
avineſs of mixed bodies proceeds from that of the earth they are 
pos'd of; and know not why the earth is heavy? And how little 
es the chymiſt inſtruct the philoſopher in the nature of purgation, 
Dee only tells him, that the purgative virtue of medicines reſides in 
r falt? Tho' to this it may be objected, that the purging parts 
many vegetables, extracted by infuſion, are mix'd with oil, and 
rit, and earth; and that quick- ſilver precipitated, either with gold 
without it, into a powder, is ſtrongly cathartic, notwithſtanding 
chymiſts have not proved, that either gold or mercury contain 
W7 {alt at all, much leſs any that is purgative. But even upon their 

n ſuppoſition, what is it to know that the ſalt of rhubarb, for 
ance, purges, if that does not purge as ſalt; for ſcarce any ele- 
alary ſalt is, in a ſmall quantity, cathartic ; and if we know not 
purgation in general is effected in a human body? In a word, 

tis one thing to know a man's lodging, and another to be acquain- 
with him; fo it may be one thing to know a ſubject, wherein a 
ality reſides, and another to have à right notion of the quality it | 
| Now the reaſon of this deficiency ſeems' to be the | ſame which | 
i ers the Ariſtotelian, and ſeveral other theories, inſufficient to _ 
plain 
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Chymiſtry, plain the origin of qualities. For I am apt to think, men will News 


be able to account for the phenomena of nature, while they endeavey Went 
to deduce them only from the preſence and proportion of para AP" © 
material ingredients; and conſider them in a ſtate of reſt : moſt of tz | ans 

\ m 


properties of matter ſeem to depend upon the motion, and conti WI 
of the ſmall parts of bodies. *Tis by motion, that one part of , eV | 


ter acts upon another; and *tis, for the moſt part, the texture gf ;, yo 

body, upon which the moving parts ſtrike, that modifies the my, - n 

or impreſſion, and concurs with it, to produce thoſe effects which cn ri 
0 


under the conſideration of the naturaliſt. 

It will ſtill be urged, that this is an uſeful diſcovery ; for, ſings: 
the ſalt of one concrete, in the ſulphur of another, and in the mercy 
of another, the medicinal virtue of it reſides ; that principle bei 
ſeparated from the reſt, the deſired faculty may be obtained. But {y 
doctrine ſeems uſeful to apothecaries, rather than philoſophers, 
make things operate being ſufficient to the former; whilſt the qu 
is the thing look'd after by the latter. Beſides, it will not preſen 
follow, that becauſe the purgative, or other virtue of the ſimp 
may be eaſily extracted by water, or the ſpirit of wine, that it reli 
in the ſalt or ſulphur of the concrete; ſince unleſs the body hath þ 
fore been reſolv'd by the fire, or ſome other powerful agent, it yi 
for the moſt part, afford in thoſe liquors, rather the finer compouy 
parts of it ſelf, than ſuch as are elementary. Thus water will not « 
ly diſſolve pure ſalt, but cryſtals of tartar, gum arabic, myrrh, a 
other compound bodies; and ſpirit of wine, not only the pur {u- 
phur of concretes, but likewiſe the whole ſubſtance of ſeveral ci 
bodies, as Benzoin. Gum, Lacca, &c. And we ſee, that the extratty 
made either with water or ſpirit of wine, are not of a ſimple and tt 
mentary nature; but maſſes, conſiſting of the looſer corpuſcles ah 
finer parts of the concretes, whence they are drawn; ſince by dit 
tion they may be divided into more elementary ſubſtances. 
Again, when there intervenes a chymical reſolution, by the itt 
tis ſeldom in the more ſaline or ſulphureous principle, that the & 
fired faculty of the concrete reſides ; but that titular ſalt, or fulpii 
is yet a mix*d body, tho? the ſaline or ſulphureous nature be predot 
nant in it. For if the ſubſtances, thus ſeparated, were pure, ſims 
and of a perfect elementary nature, no one wou'd be endowed vii 


more ſpecific virtues than another; and their qualities wou'd dif uliar 1 
little as thoſe of water. And, by the way, even eminent chm t ingr. 
have uſed too great diligence in purifying ſome of the things, * h a bo 
obtain by fire, from mix'd bodies. For tho* ſuch compleatly the 
Hed ingredients of bodies might, perhaps, be more ſatisfactory to hee 
underſtanding z yet others are often more uſeful to our lives: tee ther, 
ficacy of ſuch chymical productions depending moſt upon what w I ſhax 
retain of the bodies, whence they are ſeparated, or gain by the "BR ſame 


aſſociations of the disjoined parts; whilſt, if they were merely 05 weigh 


menu 
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; „their uſes would be comparatively very ſmall ; and the vir- / 
I a4 Cle ſulphurs, or other ſuch ſubſtances of one denomination, 3 
bod prove the very fame. For by theſe aſſociations, probably, the 
nber of mixed bodies is conſiderably increaſed 3 and many of thoſe 
eu productions endowed with uſeful qualities; which they often 
Ne, not to the body from which they were obtained, but barely to 
s new texture. | 
hat as there are ſeveral concretes, whoſe faculties reſide in one 
other of thoſe different ſubſtances, call'd their ſulphurs, ſalts, and 
ercuries, and conſequently may be beſt obtained” by a chymical 
Walyſis; ſo there are others, wherein the nobleſt properties lodge 
t in the falt, ſulphur, or mercury, but depend immediately upon 


e form, or reſult from the determinate ſtructure of the whole e 


te; and, conſequently, thoſe who attempt to extract the virtu 
ſuch bodies by the violence of the fire, act ſo as to deſtroy what 
ey would obtain. 
Helmont himſelf confeſſes, that as the fire meliorates ſome things, 
improves their virtues 3 fo it ſpoils others. And other chymiſts 
ee declared themſelves of the ſame opinion. | 
None of the ſubſtances, into which the fire divides falt-petre, retain 
taſt, the cooling virtue, or ſome other of the properties of the 
crete; whilſt each of thoſe ſubſtances acquires new qualities, not 
be found in falt-petre it ſelf. The ſhining property of the tail of a 
dw-worm, ſurvives ſo ſhort a time, the little animal made conſpi- 
us by it, that inquiſitive men have not ſcrupled publickly to deride 
Wt Porta, and others; who deluded, perhaps, with ſome chymi- 
ſurmizes, have ventured to preſcribe the diſtillation of a water, from 
tails of glow-worms, as a ſure way to obtain a liquor ſhining in 
dark, And to add another example, amber, whilſt it remains an 
ire body, has a faculty of drawing to it ſelf feathers, ſtraws, &c, 
ch I never could obſerve, either in its falt, its ſpirit, its oil, or in 
body, I once made by re-uniting its divided elements. And, how- 
r boldly chymiſts deduce particular properties, from a determined 


p portion of their component principles; yet *tis not always ſo much 

_ virtue of the preſence, or plenty of an ingredient, that the con- 

fy te is qualified to produce particular effects, as upon account of the 
W. 


ticular texture of that, and the other ingredients, aſſociated aſter a 
uliar manner into one concrete: tho?, poſſibly, ſuch a proportion of 


"= t ingredient, may be more convenient than another, to conſtitute 
a 1 ha body. Thus in a clock, the hand is mov'd, the bell is ſtruck, 
V * W the other actions belonging to the engine perform'd; not becauſe 
to 


wheels are of braſs or iron, or part of one metal, and part of 
ther, or becauſe the weights are of lead; but by virtue of the 
, {hape, and connection of the ſeveral parts; which would perform 

| ſame things, tho? the wheels were of ſilver, lead, or wood, and 
veight of ſtone ; provided the fabric, or contrivance of the engine, 
were 


Chymiſtry. were the fame 3 tho' braſs and ſteel are more convenient to make 
WW NOV wheels of, than lead or wood, Lead, barely by various applica et 


Whether there 
be any elements 
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Clock. 


of the fire, will loſe its colour, and acquire ſometimes a grey, u 
times a yellowiſh, ſometimes a red, and ſometimes“ an amethyſi, 
one; and after having paſs'd thro* theſe, and, perhaps, ſeveral og | 
again recover its own colour, and be made a bright body: an WR Tt 
ſo flexible a metal, it may be made as brittle as glaſs 3 and pre WR 
be brought again to be flexible and malleable as before. Nay, 
ſame lead, which thro' a microſcope appears to be one of the og | 
opake bodies in the world, may be reduced to a fine tranſparent gy WP" 
whence yet it may return to an opake nature again; and all this yy, Per. 
out the addition of any extraneous body; but merely, as we fad, | 
the manner and method of expoſing it to the fire. | = 
Upon the whole, we may very well doubt, whether there be vi er 
determinate number of elements, or whether all compound bodies q 
fiſt of the ſame number of material principles. For it appears fy 
the experiments brought by the common Peripatetics, or by the mi 
chymiſts, to demonſtrate that all mixed bodies conſiſt preciſely 1 | 
four elements, or the three hypoſtatical principles, are invalid |. 
defective ; that the other common arguments, pretended to be wn , 
from reaſon, in favour of the Ariſtotelian hypotheſis, are genal 


grounded upon ſuch unreaſonable, or precarious ſuppoſitions, ſhi Now 
they may as well be rejected as allowed; that if what Paraceſu u 2 
Helmont poſitively deliver of the alkaheſt, be true; it muſt be d p 


which of the two reſolvers, that, or the fire, ſhall determine 
number of the elements, before we can be certain, how many πN/ 
are; and that, as the diſtin& fubſtances, whereinto the alkatrit «NS 
vides bodies, are affirmed to be different in nature, from thoſe ut 
which they are reduced by fire, and to be obtained from ſome buds 
more in number, than from ſome others; ſo, altho* we ſhould at 
eſce in that reſolution which is made by fire, we find not th 
mixed bodies are thereby divided into the ſame number of ele: 
and principles; and laſtly, that *tis no more neceſſary to the vu 
which fo greatly conduceth to the perfection of the univerſe, ti ſucce 
bodies ſhould be compounded of the ſame number of elements; d 
would be, for a language to have all its words conſiſt of the mt 

number of letters. they 


=} ter; 1 
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1 T may, perhaps, ſeem extravagant to doubt, whether there k. 

neceſſity to admit any elements, or hypoſtatical principles at . 
But ſuppoſing them to be certain primitive, ſimple, or 'p"* 

unmixedbodies, which not being made of any others, or one av 


* 
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- immediately compoſed ; and into which they are ultimately re- 


Wody to be conſtantly met with. 

W The caſe being thus ſtated, I am not reduced to deny, that there 
e ſuch bodies as earth, and water, quick-ſilver, and ſulphur ; but 1 

ok upon earth and water as component parts of the terreſtrial globe 
a tho! I will not poſitively fay, there may not, ſometimes, eicher a 
| Inning mercury, or a cumbuſtible ſubſtance, be obtained from a 
Wincral or a metal; yet I need not allow either of them to be an ele- 
q ent, in my ſenſe. 
Inn matters of philoſophy, it ſeems a ſufficient reaſon to doubt of an 
portant propoſition, when its truth is not eſtabliſhed by any compe- 
t proof, And, therefore, if I ſhew that the grounds upon which 
n allow of elements, are unſatisfactory to conſiderate perſons, I ſup- 
ſe my ſcruples will appear rational. | 
The conſiderations that induce men to think there are elements, 
ay be referr'd to two heads: firſt, that it is neceſſary, nature ſhould 
ike uſe of them, to conſtitute the bodies reputed mix*d. And, 
ondly, that the reſolution of ſuch bodies, manifeſts nature to have 
pounded them of elementary ones. 


Wnpions, mint, Cc. ſhew, that water may be tranſmuted into all the 
er elements; from whence we infer, that *tis not every thing which 


having all the elements previouſly prepared, whereof to compound 
And if we allow the relation formerly mentioned of M. de Rochas ; 
only plants, but animals and minerals tov, may be produced out 
Water. However, there is little doubt, but the plants my own ex- 
iments afforded me, would, in caſe I had reduced them to putre- 
oon, have produced worms, or other inſects, as the reſembling vege- 
Wes uſually do; ſo that water may, by various ſeminal principles, 
ſucceſſively tranſmuted, both into plants and animals. And if we 
ider, that not only men, but ſucking children, are often torment- 
W with ſolid ſtones in the bladder or kidneys ; and even beaſts too, 
they feed but upon vegetables, which, perhaps, are but diſguized 
Fer; it will not ſeem improbable, that ſome concretes of a minera 
ure may, likewiſe, be form'd of water. 6 
nd as a plant may be nouriſhed, and, conſequently, may conſiſt 
common water; fo may both plants and animals be made up of 
npound bodies, without having any thing merely elementary, afforded 
n by nature, to be compounded. This is evident in men, who, 
Iſt they were infants, fed only on milk; and afterwards, altogether 
dn fleſh, fiſh, wine, and other perfectly mix'd bodies. It may be 
allo in ſheep, who, on ſome of our Engliſh downs, grow very fat, 
ol. III. X x by 
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| ge the ingredients whereof all thoſe called perfectly mixed bodies, Chymiſtry. 


ved; I here propoſe to examine, whether there be any one ſuch _ 


Now the experiments above produced, concerning the growth of That bodies 
are not com- 
poſed from az} 
the mere ele- 


miſts call ſalt, ſulphur, or mercury, that needs always be a primi- „ente, hens 
Wc and ingenerable body; and that nature may form a plant, with- ir che growth 


of vegetables, 


and animals. 
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Chymiſtry. by feeding upon the graſs, without ſcarce drinking at all; and . 


WL more manifeſtly in maggots, that feed and grow up to their full 55, (og 
within the pulp of apples, pears, or the like fruit. We find alſo, h | 7 
ſuch dungs as abound with a mixed ſalt, haſten the growth of ©; | r 
and other vegetables, much more than water alone. And a mange vie 
perienced in ſuch matters, aſſures me, that, ſometimes, when, to hy & Mr 
up roots very early, the mould they were planted in was made 9 * up, 


rich, the very ſubſtance of the plant has taſted of the dung. Ang, = 27 
us conſider a graft of one kind of fruit, upon the upper bough q, 
tree of another kind; as for inſtance, the ſcion of a pear upon a whit 
thorn ; for there the aſcending liquor is already alter*d, either by g 
root, or, in its aſcent, by the bark, or both, and becomes a new mit! 
body; as may appear by the different qualities, to be met with int, 
ſaps of ſeveral trees; particularly the medicinal virtue of birch- vu. 
which I have ſometimes drunk, upon Helmont's great and deſem i 
commendation. Now the graft being faſten*d to the ſtock, muſt a 
ceſſarily nouriſh it ſelf, and produce fruit only out of this compon 
juice prepared for it by the ſtock ; being unable to come at any ot 
aliment. And conſidering how much of the vegetable fed upon, ny 
remain in an animal; *tis eaſy to imagine, that the blood of that: 
mal which feeds upon this, tho* a well conſtituted liquor, with alltk 
different corpuſcles that make it up, and kept in order by one prelidn 
form, may be a ſtrangely compounded body; many of its parts 
ing themſelves compounded. So little neceſſity is there, that eren n 
the mixtures which nature her ſelf makes in animal and vegetible 06 
dies, ſhe ſhould have pure elements at hand to compoſe them di. 
As much might, perhaps, be ſaid of minerals, and even metls 
it were as eaſy for us to make experiments, in order to the produttu 
of them, as of plants and animals. But the growth or increle« 
minerals, being uſually very ſlow ; and, for the moſt part, perfom{ 
in the bowels of the earth, where we cannot ſee it; I muſt, inſti 
3 on this occaſion, make uſe of obſervations. 
And of mi- hat ſtones were not all made at once, but that ſome of them: 
nerals and ſucceſſively generated, may be fully prov'd by ſeveral examples. Tit 
— is a famous place in France, known by the name of les Caves Gain. 
where the water falling from the upper parts of the cave to the groun 
preſently condenſes there into little ſtones, of ſuch figures as the [i 
ing drops chance to exhibit ; ſome of which ſtones have been preſa 
ed me. And both Linſchoten, and another eminent author, ini 
us, that, in the diamond-mines in the Eaſt-Indies, when having © 
the earth, tho* to no great depth, they find diamonds, and take tit 


quite away; yet in a very few years, they find new ones prod: ng to 
in the very ſame place : whence it ſeems probable, that nature (0 E 08 
e 


not always require elementary bodies to produce ſtones. And 48 
metals, authors of good note aſſure us, they have been obſerved! 


grow ; fo that what was not a mineral or metal before, oY | 
afcerwar 


) this 1 
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erwards. Of this it was eaſy to alledge many teſtimonies of pro- Chymiſtry. 
d chymiſts, and other leſs ſuſpected authors. Sulphur,” fays . 
W119i . preſently grows under ground : there are places where that 
mineral having been once dug, and ſuffer'd to reſt for four years, 
poield plenty of it again. Pliny relates, that iron grows in the 
OS iand Iva in Taly; and Strabo expreſly tells us, that *ris there dug 
: up, and continually grows again in the ſpace of an hundred years.” 
W/a/pinus declares, ** there is a very plentiful vein of iron in Raly; 
Da that the iſland Iva is famous for the growth of it; ſo that 
che carth caſt up in digging a vein there, will, in tract of time, be 
h # wholly turn'd into a vein again.“ And Agricola owns, that “ at a 
1 town call'd Saga, in Germany, they dig up iron in the fields, by 
* ſinking ditches two feet deep ; *? and adds, that ** within the ſpace 
of ten years, the ditches are dug again for iron newly produced ; as 
that metal is obtained in Da.“ Not to mention what Galen notes 
Wncerning lead, that it will increaſe both in bulk and weight, if long 
pt in vaults or cellars; as he gathers from the ſwelling of thoſe 
ces of it, which were employed to faſten together the parts of 
tues; Boccacius Certaldus relates, that there are lead-ſtones in a 
mountain near Florence ; which, if hewn out, will, in a ſhort time, 
have their place ſupplied by new ones.** Pliny alſo mentions, “ ſome 
lead- mines, where the droſs being thrown in heaps, and ſuffer'd to 
lie expoſed to the weather for a few years, yielded a large increaſe 
of that metal.” Tis deliver'd by Gerhardus, that in the valley 
of Joachim, ſilver is found to grow from the ſtones of the mine, 
in the nature of graſs, as from a root, to the length of a man's 
finger; **-and mentions Dr. Schreter as an eye-witneſs; who, allo, 
dt by him may pieces of that very metal, ſurprizingly figured. 
That induſtrious chymiſt, Fohannes Valebius, relates, with many 
Wcurring ſubſtances, that at a mine, not far from Straſburg, call'd 
a. Kirch, a workman accidentally found a large maſs of pure ſilver, 
bing 500 pounds, in a hollow place under ground, with no vein, 
Pore, near it; only ſomething like a burnt matter underneath 3 
which and other circumſtances, our author concludes, that by 
warmth of the place, the noble metalline ſpirits were carried from 
neighbouring galleries, or vaults, thro* other ſmaller cracks and 
Ws, into that cavity; and there collected, as in a cloſe chamber, 
d one large lump. | | 
And, laſtly, Agricola relates, that when he was among the Hungarian 
es, he obſerved, there would often ariſe in the deep grooves, 
arm, innocent ſteam, which faſten'd it ſelf to the ſides ; and that 
ping to review it in two days time, he diſcern'd it all very fix'd and 
tering 3 whereupon having collected it, and diſtill'd it per retortam, 
thence obtained a fine ſpirit : he adds, that the miners informed 
» this ſteam would, at laſt, have become a metal, as gold or ſilver. 
XX 2 From 


| Chymiſtry. From all this, *tis not very probable, that, whenſoever a mine 
| ora metal, is to be generated in the bowels of the earth, nature yp 


| needs have at hand, falt, ſulphur, and mercury, to compound lk | _n 
| not to urge, that the two laſt relations ſeem leſs to favour the n 1 
| | miſts, than Ariſtotle, who wou'd have metals generated of ſteamy , f denn 
| the obſervations, taken together, make it ſeem more likely, thy h incip 
| mineral earths, or thoſe metalline ſteams, contain ſome ſeminal yy he { 
| | ment, or what is equivalent thereto ; by whoſe plaſtic power, the Nov 
| : of the matter, tho*, perhaps, terreſtrial and heavy, is, in trag g m 
time, faſhion'd into particular metalline ores, almoſt, as we forme 2 hi 
obſerv*d, fair water was, by the ſeminal principle of mint, pomyiny _ fre 
and other vegetables, contrived into bodies, anſwerable to their f de, 
| And that ſuch alterations of terreſtrial matter, are not impoſſible, fn Nut, 
evident from that notable practice of the falt-petre boilers ; who um al 
mouſly obſerve, that if an earth, pregnant with nitre, be depriy'{j pou 
the affuſion of water, of all its true and diſſoluble ſalt; yet the ſa ice o 
earth will, after ſome years, yield them falt-petre again. For wii t dre 
reaſon, ſome of the moſt eminent and ſkilful of them, keep it in hey, nk i 
as a perpetual mine of ſalt- petre: whence it may appear, that the ſe; ſtanc 
nal principle of nitre, latent in the earth, does, by degrees, tramſm ſtanc 
the neighbouring matter into a nitrous body. fro! 
A perſon of great credit, and well acquainted with the wig it 
making vitriol, affirm'd to me, that he had obſerv'd a kind of ni a we 
ral, which abounds in that ſalt, did, by being kept within door, an y of 
not expos'd to the free air and rains, of it ſelf, in no very loi time, pulat 
turn to vitriol, not only in the outward, or ſuperficial, but eva i I, ce 
moſt central parts. | ein 
And, I have alſo met with a certain kind of marcaſite, that ly on 
gether in great quantities under ground; which, even in my chan, e uf 
began, in a few hours, of it ſelf, to turn into vitriol. Now, as nim, EI 
we ſee, makes ſalt-perre out of the earth, that was once almoſt ſcents, . 
and did not find a very fetid, and corroſive acid liquor, and a Wl ve 
alkaline falt to compound it of; tho' theſe are the bodies, into wii rate 
the fire reſolves it; ſo it were not neceſſary, that nature ſhould m lline 
up all metals, and other minerals, of pre- exiſtent ſalt, ſulphur, « eon 
mercury, tho? ſuch bodies might, by fire, be obtain'd from them. I rete 
conſideration, duly weigh'd, is very conſiderable in our preſent & vater 
quiry : and hereto agree the relations of our two German chymils: fore, 
for it is very improbable, that fo languid and moderate a heat, 5 
that within the mines, ſhould carry up, to ſo great a height, il . Es, 
ſulphur, and mercury; fince we find, in our ditkillations, that it E will 
: , g {og em difſ 
quires a conſiderable degree of fire, to raiſe to the height of one lifſolve 
not only ſalt, but even mercury it ſelf, in cloſe veſſels. And if uh 7 2 bl 
objetted, that, it ſeems, by the ill ſcent, ſometimes obſerv'd ly 
lightning, that ſulphureous ſteams may aſcend very high, without er 
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S. ..ordinary degree of heat; I anſwer, that the ſulphur of ſilver, is, Cxymiſery. 
| N chymiſts, ſaid to be a fix*d one. ; —— — 
| W put the Ariſtotelians, and vulgar chymiſts, I preſume, know no better 
In I. à priori, of what ingredients, nature compounds metals and 
Wncrals. For their argument, to prove that thoſe bodies conſiſt of ſuch 
Boaciples, is drawn à poſteriori 3 J mean, their chymical analyſis, which 
he ſecond topic from whence they argue. Ky! 
Now, tho? chymiſts pretend to draw falt from ſome minerals, run- 
g mercury from others, and from others a ſulphur, yet they have 
t. hitherto, taught us, by their practice, to ſeparate any one prin- 
Die from all ſorts of minerals, without exception; and thence, I con- 
de, none of them to be an 89 of all bodies. | 
Wut, ſuppoſing that either ſulphur or mercury, were obtainable 93, am 
all forts of minerals; ſtill this ſulphur, or mercury, would be a wn, a, 
pound, not an elementary, body . And certainly, he who takes e. * 
ice of the wonderful operations of quick - ſilver, either the common, or e ee 
t drawn from mee Te can ſcarce be ſo inconſiderate, as to 
nk it of the very ſame nature, with that immature and fugitive 
ſtance, which chymiſts call the mercury of vegetable and animal 
nces. So that when mercury is obtain'd, by the help of the 
from a metal, or other mineral body; if we are unwilling to ſup- 
it not pre- exiſtent therein, but * by the action of the 
ve may, at leaſt, allow this quick- ſilver to have been a perfect 
Wy of its own kind, which happen'd to be intimately mingled and 
ulated with the other ſubſtances, whereof the metal, or mi- 
|, conſiſted. This may be exemplified by native vermillion ; 
ein the quick- ſilver, and ſulphur, being exquiſitely blended both 
one another, and that ce mineral ſtuff that fe them, 
e up a red body, different enough from both; and yet from 
e, part of the quick-filyer and of the ſulphur, may be eaſily ob- 
Ed. Thus alſo in ſome mines, nature has fo curiouſly incorpora- 
Wl ver with lead, that *tis extremely difficult, and yet poſſible,” to 
Wrate the former from the latter. And ſo in native vitriol, the 
alline corpuſcles are, by ſkill and .induſtry, ſeparable from the 


Ir, al e ones; tho? they be fo coagulated with them, that the whole 

Tk rete is reckon'd among ſalts. Now I never could fee any earth 

ent e. water, properly ſo call'd, ſeparated from gold or filver ; and 

ymill: fore, to retort the argument, I conclude, that fince there are 

heat, © BFF HY 

t, Wu M. Homberg has ſhewn, that all mine- | ration, made to purify erg exactly, he * 
at It K ids will diſſolve 1 that ſome | obtain'd from it a quantity of a light grey 

ne fo em diſſolve it eaſier than others; that | powder, of different properties from, but 


diſſolve it totally, others but in part ; | eſſential to it; whence- he concludes, that 
g a blackiſh ſediment at the bottom, | quick-ſilver is not homogeneous in all its 
d neverthele's is eaſily diſſolved. by | parts. Memair. de l Academe, A. 1700. 5. 
other acid ; that by a particular ope- | 245. Ts TEND 


to me 
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Chymiſtry. ſome bodies, in which, for ought appears, there is neither earth g. 
Vater; neither of thoſe is an univerſal ingredient of all bodies, cm. 
cd perfectly mix'd, 
It 105 indeed be ſaid, that the reaſon why from gold, or (i 
ep 


we can ſeparate no moiſture, is, becauſe when it is melted ont 
the ore, the vehement fire, requiſite to its fuſion, forc'd away 1 
the aqueous and fugitive parts. But Zoſephus Acgſta, relates it, im 
his own-obſervation, that in America, there is a kind of ſilver, whe, 
of the Indians ſometimes find pieces, very fine and pure, like (y 
round roots g which, tho' rare in that metal, is uſual in gold: 2 
beſides this, ſays he, they find ſome, which they call gold in gra; 


which are ſmall pieces, without mixture of any other metal, 4 


have no need of melting or refining in the fire. And a very ſil 
and credible perſon, affirm'd to me, that being in the Hungarian ming 
he had the good fortune to ſee a mineral, that was there dug y 
wherein pieces of gold, of the length, and alſo almoſt the big 
of a human finger, grew in the ore, as if they had been parts 2 
branches of trees. And I have my ſelf ſeen, a lump of whitiſh nix 
ral ſtone, that look'd like a kind of ſpar, wherein there grew heren 
there, 1 8 little lumps of fine gold, ſome of them about the big 
of peaſe. 

hs Acoſta tells us, he has ſeen pieces of pure native gold, tix 
weigh'd ſeveral pounds. And I my ſelf, have ſeen a piece of or, 
lately dug up, in whoſe ſtony part there grew, almoſt like tres 
ſeveral parcels of a metal, which ſeem'd to be very pure, or umixd 
with any heterogeneous ſubſtances 5 and were ſome of them abig * 
my finger. 

To proceed to the conſideration of the analyſis of vegetables. N 
trials indeed, give me no cauſe to doubt, that five different ſubſtancs 
may, generally, be obtain'd from them by the fire; yet, I think 
will not be eaſily demonſtrated, that theſe deſerve to be call'd ele 
in the ſenſe above deliver d. | 

And before I deſcend to particulars, I muſt premiſe this gener 
conſideration, that theſe different ſubſtances called elements, or pl 
ciples, differ not from each other, as plants, animals, and metals; 
as creatures, immediately produced, each by its peculiar ſeed, and a- 
ſtituting a diſtin& propagable ſort of creatures in the univerſe; i 
theſe are only various ſchemes of matter, that differ from each obe 
but in conſiſtence, and ſome very few other accidents, as taſt, {mt 
inflammability, or the want of them; ſo that by a change of texw 
not impoſſible to be wrought by the fire and other agents, that aaf 
the faculty to diſſociate the ſmall parts of bodies, and afterwards l 
connect them after a new manner, the ſame parcel of matter may ® 
quire or loſe ſuch accidents as ſuffice to denominate it ſalt, ſulphur, © 
earth; whence the fire may as well produce ſome new textures, 1. 
parcel of matter, as deſtroy the old. ; 
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lt we doubt not the truth of ſome of Helmont*s relations, we may Chymiſtry. 
ell queſtion, whether any of theſe heterogeneous ſubſtances exiſt in 2 * 
Je concrete, whence they are obrain'd by the chymical analyſis. For, The tria 55 
Pt to inſiſt upon the uninflammable ſpirit of ſuch concretes; be- — —_ 
Juſe that may be pretended to be but a mixture of phlegm and be fre. 
It; the oil or ſulphur of vegetables or animals is, according to him, 
W1ucible, by the Help of lixiviate ſalts, into ſope; as that ſope is, by 
veated diſtillations/ from a Caput mortuum of chalk, into inſipid water. 
Ind as for the ſalint ſubſtance, that ſeems to be ſeparable from mixed 
aies; the ſame Helmont's tryals give us cauſe to think it may be 
production of the fire, which, by tranſpoſing and otherwiſe altering 
particles of the matter, brings it to a faline nature. For I 
know, ** ſays he, a way to reduce all ſtones into a meer falt, 
of equal weight with that from whence it was produced, without 
the leaſt mixture of either ſulphur or mercury.“ Which aſſeveration 
bu'd, perhaps, ſeem leſs incredible, if I durſt here ſay all I cou'd 
on that ſubject. And hence, by the way, we may, alſo, con- 
ae, that the titular ſulphur and mercury, obtained by analyſis, from 
pound bodies, may, poſſibly, in many caſes, be the productions of 
>: ſince, if the ſame bodies had been wrought upon by Helmont's 
nts, they would have yielded neither ſulphur nor mercury; and 
ſe portions of them, which the fire wou'd have preſented in the form 
ſulphureous and mercurial bodies, might, by his method, have been 
libiced in the form of ſalt. 
But it is not ſo eaſy to reject water and earth, eſpecially the former, pin nor 
tis to reject the tria prima, from among the elements of mix*d bo- ay univerſal 
$ : however, every difficult thing is not impoſſible. And as to wa- and pre exi- 
W the chief qualities which occaſion men to give that name to 9 
ble ſubſtance, are, that it is fluid, inſipid, and inodorous : but I 2e. 
e never ſeen any of thoſe ſeparated ſubſtances chymiſts call phlegm, 
h was perfectly deſtitute both of taſt and ſmell. And if it be ſaid, 
ſince the whole body is liquid, the maſs is nothing but elemen- 
water, faintly imbued with ſome of the ſaline or ſulphureous 
ts of the ſame concrete, which it retain'd upon its ſeparation from 
other ingredients; I anſwer, that this objection wou'd not appear 
Wrong as plauſible, if chymiſts underſtood the nature of fluidity 
compactneſs. I formerly obſerved that, to make a body fluid, there 
othing neceſſary but that it be divided into parts ſmall enough; 
that theſe parts be put into ſuch a motion amongſt themſelves, 


ute glide ſome one way and ſome another, along each others ſur- 
c h ſo chat altho' a concrete were never ſo dry, or had not any 
rds er, or. other liquid exiſtent in it; yet ſuch a comminution of its 
jay may be made by the fire, or other agents, as to turn a great 


5 tion of them into liquor. For if ſea-ſalt be melted in the fire, 
ee it from the aqueous parts, and afterwards diſtill'd with a ve- 
ent heat, from burnt clay, or any other very dry Caput mortu- 
| um, 


\ 
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rongly againſt the vulgar chymiſts, ſince they prove, that the com- Chymiſtry. 
non principles, or ingredients of things, are not permanent and in- 
egructible, becauſe they may be further reduced into inſipid phlegm, 
igerent from them all; yet, till we can be allow'd to examine this 
Wquor, it is not unreaſonable to doubt, whether it be not ſomething 
Ie chan meer water. For, I find no other reaſon, why Helmont pro- 
W.inces it ſo, but becauſe it is inſipid. Now ſapor, being a pro- 
Ferry of matter, that relates to our organs of taſt ; it may very 
Poſſibly happen, that the ſmall parts of a body ſhall be of ſuch a 
e and ſhape, as either by their extreme minuteneſs, by their ſlen- 
erneſs, or by their figure, to be unable to pierce into, and make 
Scrceptible impreſſions upon the nerves, or membranous parts of the 
Pogue or palat; and yet be fit to work otherwiſe upon ſeveral bodies, 
an meer water, and, conſequently, to ſhew it ſelf to be of a nature 
from elementary. In dyed filk, whilſt many contiguous threads 
Wake up a ſkein, the colour is conſpicuous ; but if only a very few of 
em be view'd, the colour will appear much fainter than before ; and 
W only a ſingle thread, *tis not eaſie to diſcern any colour at all; fo 
Whcile an object wanting the force to make an impreſſion upon the 
ric nerve, great enough to be taken notice of. It is alſo obſerv'd, 
Wat the beſt fort of oil-olive is almoſt taſtleſs, tho? it be vaſtly remote 
nature, from water. The liquor, into which mercury may be tranſ- 
ted, has, ſometimes, but a very languid taſt; yet its operations, even 
on ſome mineral bodies, are very peculiar. Quick-filver it ſelf, alſo, 
Wo the corpuſcles it conſiſt of are ſo very ſmall, as to get into the 
res of gold, is altogether taſtleſs. And Helmont ſeveral times tells 


15 that fair water, wherein a little quantity of quick-ſilver has lain 
* ſome time, tho? it acquire no certain taſt, or other ſenſible quali- 
1 has a power to deſtroy worms in a human body. : And a great 
& ly, eminent for her beauty in ſeveral courts, confeſs'd to me, that | 


inſipid liquor was, of all innocent waſhes for the face, the beſt 
ever met with. 
WBcſides, it deſerves to be remark'd, that, as we are accuſtomed to 
Ink nothing but wine, beer, or other ſtrongly taſted liquors, there 
Ly be in ſeveral of thoſe that paſs for inſipid phlegm, very pecu- 
r and diſtinct taſts, tho* unheeded by us. For, to omit what na- 
Waliſts affirm of apes, that they have a more exquiſite palat than 
3 among men themſelves, thoſe who drink nothing but water, 
, as I have try'd in my ſelf, diſcern a great difference of taſt in 
eral waters; which one unaccuſtomed to drink water, wou'd take 
be all alike inſipid. And 'tis not impoſſible, that the corpuſcles, 
o which a body is diſperſed by the fire, may thereby have their 
ures fo altered, or, by aſſociations with one another, be brought 
o little maſſes, of ſuch a ſize and ſhape, as to be unfit to make 
Wiible impreſſions on the tongue. The ſharpeſt ſpirit of vinegar | 
eis diſſolv'd as much coral as it can, will coagulate with it, into a 
Vor. III. EF ſub- 
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Chymiſtry. ſubſtance, which, tho? ſoluble in water, like ſalt, is incomparably |; WW 
ſtrongly taſted than the vinegar was before. And tho” the acid ſal | jad 
carried up with quick- ſilver in the preparation of common ſubliman a lied 
are ſo ſharp, that, moiſtened with water, they will corrode metal;, id n 
yet this corroſive ſublimate, being twice or thrice re- ſublim'd yig, 27 
full proportion of inſipid quick- ſilver, conſtitutes Mercurius dultis ; 420 
call*d, becauſe the ſharpneſs of the corroſi ve ſalts is ſo taken away, h * 
their combination with the mercurial corpuſcles, that the whole ni, RR. 
ture, when prepared, is judged inſipid. | zin 

N:r earth, For ſuch reaſons I cannot admit elementary water as a conſtant | ; Z - 
gredient of mix*d bodies. And as for earth, it may well be ſuſpedy Nee 
that many ſubſtances paſs, among chymiſts, under the name of = 
only becauſe, like that, they are dry, heavy, and fix d; thy n on 
very far from an elementary nature. This ſeems probable from yi | 100 
I formerly ſaid of that the chymiſts call the terra. damnata of thi | 44 
and particularly concerning the copper to be drawn from the (4 if i 
mortuum of vitriol; to which we may add a remarkable experinx i = 


made by Fohannes Agricola upon the terra damnata of brimſtone, Th 
author tells us, that having prepared an oil of ſulphur, he reverberay 
the remaining feces, in a moderate fire, for fourteen days; and aft 
wards put them, well luted up, in a wind- furnace, with a ſtrong fn, 
for ſix hours; propoſing to calcine them to perfect whiteneſs, Ii 


ided 
the « 
ſeem 
WDdrtion; 


coming to break the pot, he found very little feces on the top, a = 
thoſe grey; whilſt beneath there lay a fine red regulus, which, atfi >» bull 
he knew not what to make of; being well aſſured, that not the ness 
thing beſides the feces of the ſulphur came into the pot.; and tut the ne 
fulphur it ſelf had only been diflolved in linſeed oil. This regulws E mica 
found heavy and malleable, almoſt as lead. Having caus'd a goldſmit b wha 
to draw him a wire of it, he found it to be of the fineſt copper, at "Hin 
ſo rightly colour'd, that a Jew of Prague offer*d him a great pric heal 4 
it. And of this metal, he ſays, he had fix ounces from one pound ide i 
feces. Hence we may well ſuſpect, that ſince the Caput mortuum d ue re th. 
ſulphur remain'd ſo long in the fire, before it was found to be ke a 
thing elſe than a terra damnata ; there may be other reſidences of & do, br 
dies, which paſs only for the terreſtrial feces of things, and are ther ſelf, t 
fore thrown away as ſoon as the diſtillation or calcination is ended, viiWployec 
yet, if long and ſkilfully examined by the fire, would appear to b* ent fre 
ferent from elementary earth. And J have taken notice of the uni In a n 
rantable forwardneſs of common chymiſts, to pronounce things uf rated t. 
feces, by obſerving how often they reject the Caput mortuum of ViWarate t 
greaſe ; which is ſo far from deſerving to be call'd fo, that not only mer, a 
ſtrong fires and convenient additions, it may, in ſome hours time, Me mixt 
reduced to copper; but with a certain flux-powder, I have, in ye and-. 
three minutes, obtain'd that metal from it. And having kept T crete; 
talc, in the heat of a glaſs- furnace, I found, after all the violenꝰ rot to 


the fire it had endured, the remaining body, tho? brittle and diſcolon ; f kes co 
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8 1 ad not loſt very much of its former bulk ; and ſeemed ſtill to be nearer Chymiſtry. 


a mineraliſt, famous for his {kill in trying ores, importuning me to 
-ocure him a certain American mineral earth; I enquired of him, why 
e ſeemed ſo deſirous of it; when he confeſs'd, that it having been 
rought to the public ſay-maſters, and they being unable by any means 
o bring it to fuſion, or make it fly away, he had procured a little of 
and having try'd it with a peculiar flux,..he ſeparated from it near 
TS third part of pure gold: ſo great miſtakes may be committed in haſti- 
& concluding things to be uſeleſs earth 
Next, 'tis poſſible, that as in the reſolution of bodies by the fire, 
me of the diſſipated parts may, by their various occurſions, be 
Wought to ſtick ſo cloſely together, as to conſtitute corpuſcles, too 
avy for the fire to carry away; fo, other agents may reſolve the 
ncrete into minute parts, after ſuch a different manner, as not to 
oduce any Caput mortuum, or dry and heavy body. Thus Helmont 
Wforms us, as we before obſerved, that with his great diſſolvent, he 
ided a coal into two liquid and volatile bodies, equal in weight 
the coal, without any dry or fixed reſidence at all. And, indeed, 
ſeems not neceſſary, that all agents, which reſolve bodies into 
Wrtions of differently qualified matter, ſhould work on them in the 
e way, and divide them into juſt ſuch parts, both for nature and 
mber, as the fire ſeparates them into. For ſince, as I lately noted, 
bulk and ſhape of the ſmall parts of bodies, together with their 
neſs and unfitneſs, to be eaſily put into motion, may render the 
Wſtances they compoſe, as different from each other, as ſome of the 
Wy mical principles; why may not ſomething happen in this caſe, 
We what is uſual in the groſſer diviſions of bodies by mechanical in- 
ments? Thus ſome tools reduce wood, for inſtance, into parts of 
eral ſhapes, bigneſs, and other qualities; as hatchets and wedges 
ide it into groſſer portions, ſome more long and ſlender, and others 
Yee thick and irregular, all of conſiderable bulk; but raſps and ſaws 
ke a comminution of it into duſt ; whilſt others divide it into 
dg, broad, thin, flexible parts, as planes. And of this kind of parts, 
ſelf, there is alſo a variety, according to the difference of the tools 
Wployed ; the ſhavings made by the plane, being in ſome things dif- 
ent from thoſe ſhives obtained by the borer. , 
In a mixture of ſulpur, and falt of tartar, well melted and incor- 
rated together, the action of pure ſpirit of wine digeſted on it, is to 
parate the ſulphureous from the alkaline parts, by diſſolving the 
ver, and leaving the latter; whilſt the action of wine upon the 
Ne mixture, is to divide it into corpuſcles, conſiſting of both alka- 
e and ſulphureous parts united. Tis true, this is but a factitious 
<tc ; however, the inſtance may ſerve to illuſtrate what I propos'd, 
"HT "ot to prove it: and nature her ſelf, in the bowels of the earth, 
es compounded bodies, as we ſee in vitriol, cinnabar, and even in 
| EY 2 | ſul- 


Wilicd to talc, than to meer earth. And I remember too, that a can“... 
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Chymiſtry. ſulphur it ſelf. Beſides, fire divides new milk into five different gy, 
W WON ſtances ; tho runnet, and acid liquors, ſeparate it but into a COagulay 
matter, and a thin whey 3 and, on the other hand, churning Uivida 


s ANC 
juſt 1 


it into butter, and butter- milk; which may, either of them, yet h - 
reduced to other ſubſtances, different from the former. And whe he 
ſpirit of wine will diſſociate the parts of camphire, and make tg, | ih 
one liquor with it ſelf ; Aqua fortis will alſo disjoin them, ang 90 * 
them into motion, but ſo as to keep them together, and yet a Wy 
their texture into the form of an oil. I know, alſo, an uncompoundt — : 
liquor, that an extraordinary chymiſt would not allow to be ſo nu . 
as ſaline; which from coral it ſelf, not only obtains a noble tingy, wake 
without the aſſiſtance of nitre, or other ſalts; but will carry it oyg1 Er wil 
diſtillation. And I make a menſtruum, that more odly aſlociate; þ Dies; 
parts of minerals very fix'd in the fire. Whence it ſeems not incrediy, cares 
that there may be ſome agent, or way of operation found, wWherch miſts 
ſome concretes, if not all firm bodies, are reſoluble into parts ſo w Nel 
minute, and ſo apt to adhere cloſely to one another, that none beivec 
them may be fix'd enough to ſtay behind in a ſtrong fire; and, c. gd 
ſequently are not to be look'd upon as earth. Helmont, alſo, affm er tl 
that he can reduce all the terreſtrial parts of mix*d bodies into inſi more 
water; whence we may argue againſt the earth's being an clen ts. f 
And ſince a body, from which the fire hath driven its looſer pus, um 0 
is ſuppoſed to be earth, for being inſipid and fix*d ; if natural ag much 
can deprive the Caput mortuum of a body, of either of thoſe two qu. it, 
lities 3 or give them both to a portion of matter that had them nt alline 
before; the chymiſts will not eaſily ſnew, what part of a Kd boſely 
concrete is earth, or that earth is a primary, ſimple, and indeliruttibk be m 
body. Now, there are ſome cafes, wherein the moſt {k1]tu! af tir Wh the 
vulgar chymiſts themſelves, pretend to be able, by repeated cob lub! 
tions, and other operations, to make the diſtilled parts of a cot 2 
bring its own Caput mortuum over the helm, in the form of a liqur; red 
in which ſtate, being both fluid and volatile, it cannot well be d y betw 
for carth. And, indeed, by a ſkilful, but not vulgar way of mamgg Ran bod) 
ſome concretes, there may be more effected in this kind, than « purer 
would eaſily imagine. And, on the other hand, that either miner 
may be generated, or, at leaſt, that bodies, which did not before e but 
pear to be totally earth, may be ſo alter*d as to paſs for it, ſeems 1 Wuſcles 
poſſible, if Helmont hath done that by art, which he*mentions in pound 
ral places ; eſpecially where he ſays, that he knows ways whereby il th: 
phur once diſſolv'd, may, all of it, be fix'd into a terreſtrial pod heter 
and the whole body of ſalt- petre turn'd into earth. | ained « 
And theſe. things ſeem the leſs impoſſible, from what we have r tex 
: ver'd as to the growth of vegetables, nouriſhed by water alone. 4 there 
Rondeletius tells us of a fiſh he kept in a glaſs of water, without i} parts 
other food for three years; in which ſpace it conſtantly augments e ther 
till at length it could not come out of the orifice at which it Wa x mager 
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like different ſubſtances with other animals; and becauſe the 
at which I produced out of water, afforded me, upon diftillation, 
rge quantity of charcoal; I think I may from hence infer, that 
tn ic ſelf may be produced out of water; or that water may be 
nſmuted into earth; and, conſequently, tho? earth could be proved 
W ingredient actually exiſtent in the vegetable and animal bodies, 
nce it may be obtained by fire; it would not neceſſarily follow, 
t earth, as a pre-exiſtent element, concurs with other principles 
Wnake up thoſe bodies, whence it ſeems to have been ſeparated. 
r will, perhaps, be retorted upon me, that there may be elementary 
ies; ſince I allow gold for an ingredient, in a multitude of different 
tures 3 which ſtill retains its nature, notwithſtanding all that the 
miſts, by their fires and corrofive waters, can do to deſtroy it. 


ceived to have made elements; not to prove that ſhe actually 


Waits, for pretending to deſtroy gold; yet I know a certain men- 
m of ſo piercing and powerful a quality, that if, notwithſtand- 
much care and ſome ſkill, I did not greatly deceive my ſelf, I have 
it, really deſtroyed even refined gold; and brought it into a 
alline body, of a different colour and nature; as I found by trials 
doſely made. And I have learnt from experience, that a menſtruum 
be made to ſeparate and retain ſeveral parts from bodies, which 
Wh the more judicious and experienced chymiſts have pronounced 
Soluble by the fire; tho' in neither of theſe inſtances could the 
I, or precious ſtones, be analyz'd into any of the tria prima; but 
= reduced to new concretes. And, indeed, there is a great diſpa- 
oetwixt the operations of the ſeveral agents, whereby the parts 
body come to be ſeparated. Thus, for inſtance, if you diſſolve 
purer ſort of vitriol in common water, the fluid will ſwallow up 
wineral, and fo diſſociate its corpuſcles, that they will ſeem to 
but one liquor with thoſe of the water; and yet each of theſe 
puſcles retains its nature and texture, and remains a vitriolate and 
pound body. But if the ſame vitriol be expoſed to a ſtrong fire, 
ill then be divided, not only, as before, into ſmaller parts, but 
heterogeneous ſubſtances ; each of the vitriolic corpuſcles that 
ained entire in the water, being it ſelf, upon the deſtruction. of its 
ncr texture, divided into new particles of different qualities. And 
there were ſaline, ſulphureous, or terreſtrial portions of matter, 
parts ſo ſmall, ſo firmly united together, or of a figure ſo fit to 
e them cohere to one another, that neither the fire, nor the 
agents employed by chymiſts, are piercing enough to divide 
their 


d, at laſt, grew too big for the glaſs it ſelf. Now there is Chymiſtrv. 
ju reaſon to doubt, that this fiſh, if diſtill'd, would have yielded 8 


But I propoſed this example, chiefly to ſhew how nature may be 1 


and neau qua- 


made any 3 and à poſſe ad efſe, is no juſt inference. But to ie, ,,,1. 
er the objection more directly; I muſt own, that tho' many of 6, in bodies, 


more ſober chymiſts have complained of the vulgar ones, as of i 4 %are 
change of tex- 


ture. 
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into the pores of them. This ſeems the more probable, fron obſe F 
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Chymiſtry. their parts, ſo as to deftroy the texture of the ſingle corpuſcles 
it would not neceſſarily follow, that ſuch permanent bodies muſt 


elementary; ſince *tis poſſible there may be agents found in mat 
ſome of whoſe parts are of ſuch a ſize and figure, as to take be 
hold of theſe ſeemingly elementary corpuſcles, than they do  y 
reſt ; and, conſequently, may carry away ſuch parts with them, à 
ſo diſſolve the texture of the corpuſcle, by pulling its parts aſyy, 
And if it be ſaid, that, at leaſt we may this way diſcover the cle 
tary ingredients of things, by obſerving into what ſubſtances ty 
corpuſcles, that were reputed pure, are divided; I anſwer, t 
neceſſary ſuch a diſcovery ſhould be practicable. For if the pariy 
of the diſſolvent, take ſuch firm hold of thoſe of the diſſolyd 
ſtance, they muſt, together, conſtitute new bodies, as well as defy 
the old. And the ſtrict union which, according to this hypothg 
may well be ſuppoſed betwixt the parts of the produced body, y 
make it as improbable they ſhould be ſever'd but by partic 
matter, that, to divide them, aſſociate, and ſtick extremely dot: 
ſuch as they ſeparate from their former adherents. Beſides, it is y 
impoſſible, that a corpuſcle, ſuppoſed to be elementary, may yn 
its nature changed, without ſuffering a divorce of its parts, ba 
by a new texture, effected by ſome powerful agent; as I fomej 
ſaid, the ſame portion of matter may, eaſily, by the operation of te 
fire, be turned into the form of a brittle and tranſparent, or an oni 
and malleable body. 

And, indeed, if we confider how far the bare change of tr 
whether made by art or nature, can go, in producing ſuch ne qui 
ties, in the ſame parcel of matter; and how many inanimate bodis x 
know to be denominated, and diſtinguiſhed, not ſo much by any im 
ginary ſubſtantial form, as by the aggregate of theſe qualities; al 
that the variation of figure, ſize, motion, ſituation, or connexine 
the corpuſcles, whereof any of theſe bodies is compoſed, may ir 
the fabrick of it; we ſhall have cauſe to ſuſpect, that there is no nt 
that nature ſhould always have elements provided, whereof to compi 
mix*d bodies; and that it is not ſo eaſy as chymiſts and others 
Aitherto imagined, to diſcern, which among the many different i 
ſtances, without any extraordinary ſkill, to be obtained from 
ſame portion of matter, ought, [excluſive of the reſt, to be clin 
its elementary ingredients; much leſs to determine what primog 
and {imple bodies conſpir*'d together to compoſe it. 

I formerly intimated, that beſides mint and pompions, I prodi 
ſeveral other vegetables, of very different natures, out of water; ® 
therefore, *tis not abſurd to ſuppoſe, that when a ſlender vine: lip. 
{et in the ground, and takes root there, it may, likewiſe, recen 
nutriment from the water, attracted out of the earth by its roots, 
impelPd by the warmth of the ſun, or preſſure of the ambient & 


redient 
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it a ſtrange quantity of water will drop out of the wound, given Chymiſtry, 
che vine, in a convenient place, at a ſeaſonable time, in the ſpring ; CSNNgy 
ho little of taſt, or ſmell, this liquor is endow'd with, not- 
chſtanding what concoction, or alteration, it may receive in its paſ- 
e chro! the vine, to diſcriminate it from common water. Suppoſing 
WE: this liquor, at its firſt entrance into the roots of the vine, to 
common water; let us a little conſider, how many various ſub- 
ces may be obtain'd from it. And firſt, being digeſted in the 
Int, and aſſimilated by the ſeveral parts thereof, it is turn'd into 
od, bark, leaves, Cc. tis further modify'd and faſhion'd into vine- 
1s; and theſe ſoon after, advance to ſour grapes; which expreſs'd, 
Ja verjuice 3 a fluid, very different, in ſeveral qualities, both from wine 
1 other liquors, obtainable from the vine. Theſe ſour grapes be- 
„ by the heat of the ſun, concocted and ripen'd, turn to well- 
ed grapes; which, if dry*d in the ſun and diſtill'd, afford a fetid 
and an empyreumatical ſpirit, but not a vinous one; theſe dry*d 
pes, or raſins, boil'd in a convenient proportion of water, make 
et liquor; which, by diſtillation, affords an oil and ſpirit, much 
> thoſe of the raſins themſelves : if the juice of the grapes be 
ez d out, and put to ferment, it firſt becomes a ſweet, turbid li- 
r; then grows leſs ſweet, and more clear; next affords, in com- 
n diſtillations, not an oil, but a ſpirit ; which, tho' inflammable, 
oil, differs greatly from it. I have likewiſe, without addition, 
in'd, in proceſs of time, from one of the nobleſt ſorts of wine, a 
We quantity of pure, and curiouſly figur'd cryftals of ſalt, together 
Na great proportion of a liquor, almoſt as ſweet as hony : and 
e I obtain'd, not from muſt, but true and ſprightly wine. Beſdes 
vinous liquor, the fermented juice of grapes, 1s partly turn'd into 
Did dregs, or lees, and partly into that cruſt, or dry feculency, 
= is commonly call'd tartar ;. and this tartar may, by the fire, be 
ly divided into five different ſubſtances; four of which are not acid, | 
che other not ſo manifeſtly acid as the tartar it ſelf. The ſame , 
us juice, after ſome time, degenerates into that very ſour liqour, 
d vinegar ; from which you may obtain, by the fire, a ſpirit, and 
yſtalline-falr, different enough from the ſpirit, and lixiviate ſalt of 
ar. And if you pour the dephlegm'd ſpirit of the vinegar upon 
ſalt of tartar, there will be produced a violent conflict or ebullition ; 
often in this vinegar, you. may abſerve, part of the matter to be 
'd into innumerable ſwimming animals, clearly diſcernible without 
help of microſcope. 
Into all theſe various ſchemes of matter, or differently qualified 
ies, beſides ſeveral others, that I purpoſely forbear to mention, 
the water, imbibed by the roots of the vine, be reduc'd, partly 
the formative power of the plant, and partly by ſupervenient 
| pts or cauſes, without the viſible concurrence of any extraneous 
W'<dicnt: but if we are allow'd to add to the productions of _ 
tranſ- 
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variety of ſuch bodies: altho', in this ſecond ſort of production 0 


4 volatile Take of good antimony, ſalt- petre, and tartar, of each an eh 
falt f tartar, weight, and of quick-lime, half the ſame weight; let theſe be pn 
how prepared. der'd, and well mix'd; this done, have in readineſs a retort of ert 


it up again: this veſſel, being fitted with a large receiver, nit 
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tranſmuted water, a few other ſubſtances ; we may much increx, th 


vinous parts ſeem ſcarce to retain any thing of the much more fix dh 
dies, wherewith they were mingled ; but only to have, by their wi 
ture with them, acquired ſuch a diſpoſition, that in their receſs, , 
ſion'd by the fire, they came to be alter'd, as to ſhape or magginy 
or both, and aſſociated after a new manner. Thus, as I formerly ſil 
by the addition of a Caput mortuum of antimony, and ſome other h 
dies, unfit for diſtillation, -I obtain'd from crude tartar, plenty q; 
very volatile and cryſtalline ſalt, greatly different in ſmell, and q 
qualities, from the uſual ſalts of tartar. 

I am, however, very far from thinking, that this ſalt is what p, 
racelſus and Helmont mean, when they ſpeak of Sal tartari wolatilis; y 
aſcribe ſuch great things to it. For, my falt falls extremely ſhony 
thoſe virtues; not ſeeming, in its taſt, ſmell, or other obvious q 
lities, to differ very much from ſalt of hartſhorn, and other vol 
ſalts, drawn from the diſtill'd parts of animals. Nor have I yet m 
trials enow to be ſure that it is a pure ſalt of tartar, without x 
ticipating of the nitrous antimony. But, becauſe it ſeems more li 
to proceed from the tartar, than from any of the other ingredients, 2 
becauſe the experiment is in it ſelf not contemptible, nor unſui 
to the preſent occaſion, I ſhall ſer down the method I uſe to ni 
it. n 


which muſt be placed in a furnace, for a naked fire, with a h 
the top, at which you may caſt in the mixture, and preſently li 


have a fire made under it, till the bottom and fides be red hot; at 
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a a very experienced German chymiſt aſſured me, that in a great 

iry of his country, one has procured a privilege, that none but he, 
Fr by his licence, ſhould ſell a ſpirit, made almoſt after the ſame way 

vith mine; only he leaves out the quick-lime. *Tis alſo a common 

uſtom in France, to bury thin plates of copper in the huſks of grapes, 

hence the juice has been ſqueez'd in the wine-preſs; and by this 
ans, the more ſaline parts of thoſe huſks, gradually working upon 
Wc copper, coagulate themſelves with it, into that bluiſh-green ſub- 
W-:nce we call verdigreaſe ; of which 1 therefore take notice, becauſe 
Waving diſtill'd it in a naked fire, I found, that by the aſſociation 
We the ſaline with the metalline parts, the former were ſo alter'd, that 
De diſtill'd liquor, even without rectification, ſeem'd, by ſmell and 
ſt, firong, almoſt like Aqua fortis ; and very much ſurpaſs'd the 
reſt, and moſt rectified ſpirit of vinegar that ever I made. And 
is ſpirit I aſcribe to the ſalt of the huſks, alter'd by their mix- 
re with the copper 3 becauſe I found the latter, at rhe bottom of 
e retort, in form of a crocus, or reddiſh powder; and becauſe 
pper is of too ſluggiſh a nature to be forced over, in cloſe veſſels 
Wy 00 ſtronger a heat. And *tis, to me, remarkable, in the diftillation 
good verdigreaſe, that it never yielded me any oil, tho? both tartar 
d vinegar will, by diſtillation, afford a moderate proportion thereof. 
likewiſe, you pour ſpirit of vinegar upon calcined lead; the acid 
Wt of the liquor will, by mixing with the metalline parts, tho? in- 
pid, acquire, in a few hours time, a more than ſaccharine ſweet» 
ss; and theſe ſaline parts being, by a ftrong fire, diſtill'd from the 

Wd, wherewith they were incorporated, will, as I formerly roted, 


), 


ves aſcend partly in the form of an unctuous body, partly in that 


a ſtrong ſcent, very different from that of vinegar, and of a pier- 


ahbe dg taſt, remote both from the ſourneſs of the ſpirit of vinegar, and 
part > iweetneſs of the ſugar of lead. | | 8 
a ol In ſhort, as the difference of bodies may depend meerly upon that 
ning the arrangement of their common matter ; ſo, the ſeeds of things, 


fre, and other agents, are able to alter the minute parts of body; 
d the ſame agents, partly by altering the ſhape and magnitude of 
conſtituent corpuſcles, partly by driving away ſome of them, and 
Wy by a new manner of connecting them, and others with them, 
WW) give the whole portion of matter a new texture of its minute 
„and thereby make it deſerve a new and diſtin name. So that 


them,! 
ſpirt0 
of vi 
nge U 
eral Of 
Fheretb 
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have 


they ! 


fl 


h other, or are connected together after ſome determinate manner, 
poly of a particular denomination is produced, when another hap- 
r ff 556: nt i ie 
Vo I. III. 2 2 | Since, 


e the metal behind them, alter'd in ſome qualities; whilſt them- 


phlegm, but, for the greateſt part, in the form of a ſubtle ſpirit, 


ording as the ſmall parts of the matter recede from, or work upon 
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ot be deſpicable. A friend of mine tells me, he has done great mat- Chymiſtry. 
WE... in the ſtone, with a preparation, not very different from ours; 
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Since, then, thoſe things which chymiſts produce by the help of 
the fire, are but inanimate bodies; fince ſuch fruits of their (kill 1; 
fer from one another, but in ſo few qualities, that by fire and othe 
agents which we can employ, we may eaſily work as great alteratigy 
upon matter, as thoſe required to change one of theſe chymica] pro 
ductions into another; ſince the ſame portion of matter may, with 
being compounded with any extraneous body, or, at leaſt, any ch 
ment, put on ſuch a variety of forms, and conſequently be ſucceſiing 
turn'd into ſo many different bodies; and laſtly, fince the mate 
cloath'd with ſo many different forme, was, originally, only was 
that, in its paſſage, thro? ſo many transformations, was never g. 
duced into any of thoſe ſubſtances, which are reputed the Pring 
ples, or elements, of mix'd bodies; except by the violence of 5 
fire, which it ſelf divides not bodies, into perfectly ſimple and 
mentary ſubſtances, but into new compounds; I ſee not why we ne 
needs believe, that there are any primogeneal and ſimple bodie, 
which, as of pre-exiſtent elements, nature is oblig'd to compound! 
others. And why may ſhe not produce the bodies accounted mix! 
out of one another, by variouſly altering and oontriving their mim 
parts; without reſolving the matter into ſuch ſimple and homogenay 
fubſtances as are pretended ? Neither does it ſeem abſurd to thin 
that, when a body is reſolv'd, by the fire, into its ſuppos'd ſing 
ingredients, thoſe ſubſtances are not true and proper elements, = 
rather, accidental productions of the fire; which, by {cpirtng 
a body into minute parts, does, if thoſe parts be fhut up i clo 
veſſels, for the moſt part, neceflarily bring them to affociute alte 
another manner than before; and ſo reduce them into bodies of thdk 
different confiſtences, that the former texture, and concurrent dun 
ſtances, render ſuch disjoin*d particles apt to conſtitute. Thus c 
rience ſhews us, that as there are ſome concretes, whoſe parts, w 
ſeparated by fire, are fitted to be put into ſuch ſchemes of mates 
we call oil, falt, and ſpirit; ſo there are others, particularly !t 
greateſt part of minerals, whoſe corpuſcles, being of another 
or figure, or, perhaps, contriv'd in a different manner, will nch 
the fire, yield bodies of the like conſiſtences, but rather of difixt 
textures. 
To ſum up the evidence on both ſides. Firſt, we have ſeen, K 
the different ſubſtances, into which -mix*d bodies have been comm! 
reſoly'd, by the fire, are not of a pure, and elementary nat 
but retam ſo much of the concrete that afforded them, as to 7" 
to be yet "compounded ;. and -often to differ in one concrete, n 
principles ef the fame -denomination in another; ſecondly, th“ 
to the number of theſe different ſubſtances, it is not preciſely tha 
Becauſe, in the moſt vegetable, and animal bodies, earth and pg 
are alſo to be found among their ingredients; and that there b“ 
any one determinate number, into which the fire, as it 180 


quiries 
= own 
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W.nploy'd, preciſely and univerſally reſolves all compound bodies what- 


IId laſtly, that there are ſeveral qualities which cannot be referr'd 
Wo any of theſe ſubſtances, as if they primarily reſided therein, and 
elong'd thereto 3 and. that ſome other qualities, which, tho* they 
em to have their chief, and moſt ordinary reſidence in one or other 
BS theſe principles, or elements, of mix'd bodies, are not yet fo de- 
cible from thence, but that more general principles muſt be taken in 
explain them. 7 ; 
On the other hand, it appears, firſt, that ſeveral mineral bodies 
Way he reſolv'd into a ſaline, a ſulphureous, and a mercurial part; 
Id that, almoſt, all vegetable, and animal concretes, may, by a 
Wilful artiſt, be divided, by the fire, into five different ſubſtances, 
Wc, ſpirit, oil, phlegm, and earth; of which, the three former be- 
g much more operative than the two latter, may be look'd upon as 
ze three active principles; and, by way of eminence, be call'd the 
Pree principles of mix'd bodies: ſecondly, that theſe principles, tho* 
ey be not perfectly ſimple, may, without inconvenience, be ſtiled 
We clements of compound bodies, and bear the names of thoſe ſub- 
Wnces which they moſt reſemble, and which are manifeſtly predominant 
W them ; becauſe no one of theſe elements ſeems diviſible, by the fire, 
co four or five different ſubſtances, like the concrete whence it was 
Warated : laſtly, that ſeveral qualities of a mix'd body, and eſpe- 
ly the medicinal virtues, do, for the moſt part, lodge in one or 
her of its principles, and may, therefore, uſefully be ſought for in 
at principle ſever'd from the others. 

Upon the whole, as I could make many plauſible exceptions to 
me of the arguments I have here employ'd ; ſo, perhaps, ſeveral 
them will not readily be anſwer'd, by the chymiſts, till they 
Wer, or reform, their hypotheſis. And, therefore, if either of the 
opinions, I have examin'd, or any other theory of elements, 
Al, upon rational, and experimental grounds, be clearly made out; 
m not fo far in love with ſcepticiſm, as not to leave it to embrace 
2 truth, when it appears: but, in this caſe, I muſt ſay, that the 


Wquiries of others have ſcarce been more unſatisfactory to me than 
Wy own. 


SEC F.. NIL 


aocples or ingredients, without altering them, or compounding 
8" 2-2cw. But I ſhall now ſhew, that the vulgar opinion of chy- 


1 2 miſts, 


ever, as well mineral as others, that are reputed perfectly mix*'d : Q5%/Ny 


— queſtion'd, whether the fire be the true and proper in- That chymi- 
rument of analyzing mix'd bodies, and do but diſſociate their 4 principle: 


are tranſmu- 
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Chymiſtry. miſts, as to this matter, ought to be rejected. The occaſion of ms 
hig the following experiments was this. An ingenious chymiſt ty 
me, that by endeavouring to purify an eſſential oil by rectification, þ 
found, to his diſappointment, that tho* he diſtill'd it four or gp 
times ſucceſſively, yet it ſtill left ſome feces ; tho? he concluded, the 
if he ſhould undergo the trouble of diſtilling the liquor a few tin, 
more, it would come over perfectly pure, without leaving any f 
lency behind it. But *rwas more agreeable to my hypotheſis, thy 
the Caput mortuum he complained of, was not a groſs or feculent yy 
of the oil, ſeparated from the more pure; but a new compound jy, 
duced, as other concretes alſo might be, by the operation of the fp 
This conjecture is favoured by ſome experiments, I made many ye 
before, whereby two diſtill'd liquors, barely from their mutual x 
actions, afforded a great quantity of an earthy and very fixed ſubſtan; 
And it ſeem'd agreeable to the ſame conjecture, that by obſlinat 
repeating the experiment, the action of the fire upon the parts of 6 
body, expoſed to it, and their mutual operations and combinations, 
mong themſelves, and probably, too, the material concurrence of i, 
heous particles, might produce, befides earthy feces, other bodies m 
unlike thoſe that paſs for the chymiſts principles. How far the ex 
proved agreeable to his hypotheſis, will be beſt gither'd from th 
phenomena themſelves, of the tryals whereof I ſhall here give u 
account. But firſt I muſt premiſe, that by an eſſential oil, chynik 
mean ſuch a fine oleagenous liquor, as, to prevent an empyreum au 

feculent parts, has been diſtill'd with plenty of water in a limbxc, 
Sherwn from Now, we took a pound of pure eſſential oil of aniſeeds, and hu 
the ph-nomena ving put it into a glaſs-retort of a convenient ſize, we cauſed it to 
x bc 2 diſtill'd, (in a ſand- furnace, capable of giving a ſtrong fire) thirty: 


in repcated 


diftillations. themſelves. 


As pure as the eſſential, or the etherial oils of vegetables are yr 
ſum'd to be, and as confidently as chymiſts pretend they are the pur 
ſulphurs, or unctuous principles, of the bodies that afford them 3 jt 
not only the firſt diſtillation left a ſubſtance black, like pitch, at t 
bottom of the retort ; but, at every one of the following diſti]/atio Wl 


ſuch a ſubſtance was either ſeparated or generated, 


Tho? after a diſtillation or two, it ſeemed likely, that this pit! 
yet I not only fouts 
that at each diſtillation ſuch a black ſubſtance was left; but til 
now and then, a ſubſequent diſtillation yielded much more of it tha" 
precedent 3 which change, from leſs to more, and from more to le 
was ſeveral times obſerved. And tho? this odd pitchy ſubſtance Vc 
towards the latter end, found in leſs quantity, than at the beg 
ning; yet the cauſe may well be, that the oil to be diſtilld did 
fibly, from time to time, decreaſe in bulk, by reaſon of the © 
of that portion of the oil, which could not but be diſſipated and oy 

6: 


ſubſtance would be every time leſs and leſs ; 


times, in which train of operations, the enſuing phenomena ori 
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nſmuted into pitch and other ſubſtances. 
Urne oil appeared, in diſtillation, more fixed or unapt to riſe than 
WE. 0.1 have expected from ſo fine and light a liquor; and eſpe- 
ly towards the latter end of the diſtillations, it was often neceſſary 
employ a ſcarce credible degree of fire, to elevate all that was not 
ned into pitch. 1 
WT hc liquor did not diſtil like a pure principle or homogeneous body, 
auick- ſilver does; but firſt ſome fine and light oil uſually came over, 
er which followed a leſs volatile oil, with another ſubitance or two, 
after that, another aſcended in a diſtinct manner. 
or *tis to be noted, that beſides the fore- mentioned black earth, 
Dee were produced, by the operation of the fire, ſeveral other ſub- 
ces, whereof the firſt was a wateriſh liquor or phlegm ; which, af- 
me oil had been expoſed to ſome diſtillations, began to grow very 
Wubl:ſome. For being rarified by the heat of the fire into large 
pbles, the ircongruity between them and the oil, occaſion'd a kind 
Wconflict, wherein theſe bubbles often ſuddenly broke, with great 
e, and ſometimes with ſuch violence, as to ſhake and endanger 
retort 3 which once, by this conteſt, was actually broken; yet not 
but that the liquors and other products of the fire were ſaved, and 
pnably transferred into a new retort. 
Wclides this phlegm and the pitch, our operation afforded us, from 
> to time, a large quantity of a certain ſubſtance, which, with 
e, paſſed for a volatile ſalt; becauſe it aſcended to the upper part 
he veſſel, and appeared in a dry form, almoſt like ſhort needles ; 
becauſe, alſo, it ſeemed, that, like a ſalt, it was diſſoluble in the 
ituous phlegm. But tho” at firſt, I inclined to this opinion; yet 
ng made ſome few tryals to examine the truth of it, I ſtill am a 
& doubtful, whether this ſublim*d body deſerve the name of a true 
ie ſalt; tho? poſſibly there may be much of that contain'd in 
Por 1 found the lumps of it, notwithſtanding their ſeeming ſpon- 
s, to ſink in common water, and continue at the bottom of it, 
out being manifeſtly diſſolv'd by chat liquor, either in the cold, 
y being kept a while in a moderate heat. I alſo found this ſub- 
gcc fuſible, like bees-wax, at the flame of a ſmall taper ; and if a 
y of it were kindled thereat, it would burn away, partly with a 
u flame, and partly with a flame more intenſly blue than that of 
fied ſpirit of wine; but it appeared apt to go out of it ſelf. 
beſe, and ſome other things, inclin'd me to look upon our ano- 
es ſublimate, as a ſubſtance ſui generis; yet ſuch an one, as I 
Cted .to be ſomewhat of kin to a Sal volatile oleoſum, as cam- 


* e ſeems to be. For our ſublimate riſes without a ſtrong fire, 
did | dry form, and is eaſily fuſible; all which I have obſerv'd 
e amphire, as well as in volatile ſalts: and our ſublimate will, like 


Y 
N 


hire, diſſolve in a high. rectified vinous ſpirit, without at all 


colour- 


* | many cohobations; and chiefly, by the loſs of ſo much oil as was Cyymiſtry. 
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Chymiſtry. colouring the liquor. And having long ſince found, by trial, fn 
WY camphire will, tho' flowly, diffolve in good oil of vitnol, and mak 
the menſtruum look of a reddiſh brown; I put ſome of that {gy 
upon our ſublimate; and after having left them for ſome hours t 
ther, tho? in the cold, the liquor ſeemed to have diſſolved part of l 
dry body; having, by its action upon it, acquir*d a brown colour, ſq 
what inclining to red: and part of this liquor being put into a ly 
quantity of common water, there ſeemed to emerge, by deprex,, 
dry body; or fores. But tho' I think it probable, that our anonyly 
ſublimate may be nearer of a kin to a Sal volatile oleoſum, than tow 
of the chymical principles; yer I have not hitherto found the reſp 
blance betwixt it and ſuch a ſalt, to be compleat enough to make 
poſitively refer it to any chymical product of a known denominaty: 
and, therefore, till J am further fatisfied, I ſhall only add, that t 
volatile ſalt, oily ſublimate, or whatever name it may deſerve, n 


| Parat 


very pretty to look upon; being glittering almoſt like ſome: fine in, ed 
ers of benzoin : and of this we had, tho' it were very light, bn» {Wpolcc 
two and three drams. | rding 

Beſides all theſe different ſubſtances, our oil of aniſeeds aft rcfor 
us, from time to time, a litle quantity of ſpirit; as we concluded fm antit) 
two or three ſigns: one, that it came not over with the phlegm, a „Wh 
yet would mingle with that liquor, but not with the diſtilled ol ord t 
and another, that as it was more fixed than the oil and phlegm, | ther, 
it roſe later than they; and not only needed a ſtronger degree of fn rom 
but was uſually obſerved to come over in white fumes ; as muny (py leaſt 
Tits that are ſomewhat fixed do. And to ſhew more cle, d ind : 
this ſubſtance was a ſpirit 3 tho? it could not but be very much vel reby 
ned, by being diffuſed through ſo great a quantity of phlegm as at J. ext 


over before it; yet its corpuſcles were ſo many and vigorous 
when put upon the powder of crude coral, they preſently bent 
diſſolve it; and the phlegmatic ſpirit in a trice made a great ebuliti 
with noiſe and bubbles, whether I poured it on the fix'd ſalt of u 
or the urinous and volatile falt of ſal- armoniac. 
Our experiment, therefore, argues, that a ſubſtance, looked upon 
chymiſts as a homogeneous body, and which paſſes for one of i 
principles, may yet be of ſuch a nature, as barely, by the {ut 
action of the fire, to yield a very conſiderable proportion of 
ſtance, exceedingly different from that which afforded it. Fa! 
obtained a Caput mortuum, whoſe qualities were quite different f 
thoſe of oil of aniſeeds; ſince it was opake, black, dry, vel 6 
cultly fuſible, and fixt, in fo ſtrong a degree of fire as made y 
retort that contained it, and the ſand about it, red hot. This 
ſtance would lie undiſſolved in a highly rectified vinous {pi 
which oil of aniſeeds would readily have diffuſed it ſelf; v 
the help of heat. And tho* we made the liquor actually boil, U 
long time, yet moſt of the Caput mortuum continued a black l 
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Wy it diſcoloured the menſtruum, which lookt as if it had rather Cyym 


aged a tincture, than made a ſolution 3 ſo called. And 


chis black and pitch- like Caput moriuum, we had, at the end of our 


4 


iſtilations, When we weighed the ſeveral parcels together, not much 


chan half the weight of the whole oil of aniſeeds; the black mat- 


L :mountiag to conſiderably more than ſeven ounces. 
may gather, that the analyſis uſually acquieſced in by vulgar chy- 

iſts, is as yet but an undetermined thing; ſince they have not de- 
Wd what number of diſtillations ſhall be made the ſtandard ; by 


From hence 


hich we are to conclude, that a ſubſtance, obtained by diſtillation, 


| a chymical principle. 


Wpoſcd to its operation. 


It may be alſo inferred from ſome phenomena of our experiment, 
at the fire, as uſually employ'd, is not the true and genuine inſtru- 


Went of the analyſis of bodies; ſince it does not barely extricate and 


darate the ſeveral ſimilar ſubſtances, that, tho' concealed and diſ- 
ized by mixing with each other, were pre-exiſtent in the body 
For in our caſe, the oil of aniſeeds is, ac- 
rding to chymiſts, the ſulphureous principle of the concrete; and 
xrcfore, has not any other principles, eſpecially in any conſiderable 
antity, contained in it: yet, by the bare action of the fire, this 
„which they acknowledge to be a ſimilar body, is brought to 
ord three or four other ſubſtances, of different natures from one 
ther, 

rom theſe obſervations we may likewiſe deduce, that the fire, 
leaſt in ſeveral caſes, may not only ſeparate, but variouſly com- 
ind and alter the parts of a body expoſed to its action ; and 
reby give cauſe to ſuſpect, that ſeveral ſubſtances, preſumed to be 
y extracted by the operation of the fire, may be really produced 
it. 


nd agreeably to this, the ſubſtances obtained in our experiment, 


bd 


re, a fixt and earthy powder, a conſiderable portion of phlegm, a 


Wicuous liquor, and a dry ſublimate, a-kin to a volatile ſalt: and 


ſe, tho* they all proceeded from a body, that, according to the chy- 
ſts, ſhould not, and, indeed, for ought appears, did not actually 
tain any of them before; yet ſo reſemble, in qualities, the earth, 
legm, and ſpirit, that chymiſts obtain by diſtillation from thoſe bo- 


look'd upon by them as perfectly mixed and compounded, that 


y appear to be the ſame. 
Twill ſcarce be neceſſary to draw ſo obvious a corollary from what 


been deliver'd, as, that tis poſſible for chymical principles may 
made from one another. 


ac ꝰ'tis a conſiderable obſervation, that acid and aqueous ſubſtances, 


different ſoever each of them is from a pure oil, may be pro- 
ed from it by the action of the fire. For I found by trial, that 
that liquor, which was taken for the phlegm of oil of ani- 


, there was ſuch plenty of acid paris, that, as we before took 


notice, 
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ry. notice, they would readily diſſolve powdered coral, tho? crude, wy on 
in the cold; and would make a great conflict with falt of tartar, jy 
with that of urine ; yet the greateſt part of the liquor, by far, en hleę 
ed to be of an aqueous nature, which a chymiſt would call phlegg, UI 
that is, a body that will not mingle with oil, and 1s otheryi(c g 
ceedingly different from oil, eſpecially an eſſential one, whoſe puh ble t 
makes it totally inflammable. And the quantity of the whole I, we: 


conſiſting of acid and phlegmatic parts, was far from being inc 


derable; amounting to about two ounces, and three quarters, [t py 
alſo, be worth while to obſerve, that we may queſtion, whether jt 


neceſſary to ſuppoſe, with the chymiſts, that nature has made pie pro 
ſion of great quantities of primordial and ſimple bodies; and that , ute © 
is ſolicitous to mix them all together, for the compoſing of a. 
ſtance, capable of affording, by the analyſis of fire, falt, ſpirit, f dit 


re; | 
uſtille, 
om o 
as car 
turp 


Thel 


phur, phlegm and earth. I will not hence univerſally inter, that the 
are no ſuch ſubſtances to be found, in any of thoſe bodies called py 
fectly mixed, antecedently to their being expoſed to the fire; but ih 
I think, will follow from what has been delivered, that the pra 
ſtence of ſuch ſubſtances, muſt be made out by ſome other way, th 
the bare operation of the fire; and that the grand chymical ſuppoſity 


will not univerſally hold, that what ſimilar body ſoever is obtainety of 
the operation of the fire from a concrete, committed to diſtillati, nber 
was formerly and actually pre- exiſtent in it.“ | ay 
And, laſtly, our experiment affords us a conſiderable argument i curr'c 
favour of that part of the mechanical hypotheſis, which tacks 3 
inanifnate bodies to differ from one another, but in the magitudt, f 
ſhape, motion, texture, and, in a word, the mechanical properisd 2 
the minute parts they conſiſt of. For in this experiment, we {ee thu N 
oil of aniſeeds, an uniform or ſimilar body, as to ſenſe, and judgrdi E 728 
3 


by chymiſts, upon an analyſis of the concrete that afforded nt, 
by having its parts variouſly agitated, ſhook, and rubbed again a 
another, and in differing manners broken, aſſociated, and ranged, tl 
muted into four bodies of ſuch differing natures and qualities, as! 
chymiſts principles and elements are known to be; and this, with! 
the help of any true ſeed, or plaſtic principle, by the bare op 
tion of the fire; or by the bare tranſpoſition of the conſtituent pit 
guided but by ſo ſimple, impetuous, and unruly an agent, as the fr 
unleſs it be ſaid, that ſeveral particles of the fire ſubſtantially gloc! 
themſelves with ſome parts of the oil of aniſeeds; and concur vi 
them to compoſe the pitch-like Caput mortuum. Tho? it will not, 
haps, be thought likely, thar igneous atoms ſhould, by their com 
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*Tis proved by M. Homberg, that the | ſtate indifferently, and paſs from cre 5 
oil of metals will paſs into the ſubſtance of | of ſulphur to another, according 25 de, 
vegetables; and that vegetable oils will, in | ſtances determine. Memoir. del d 
like manner. enter the ſubſtance of metals ; | 1710. p. 312, bs 
that is, the ſulphur of bodies wi!l change its L * 
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on with the particles of an inflammable oil, produce an aqueous 


Fhlegm of aniſeeds, amounting to two ounces, and almoſt ſix drams. 
Upon the whole, the phenomena obſervable in our experiment, 
em very agreeable to the mechanical hypotheſis, and very unfavour- 
ile to that of the chymiſts. For, whether the fire be ſuppoſed to 
ave acted merely as an agent, or efficient cauſe, or to have alſo con- 
rred as a material one; it appears, that by changes of texture, with- 
at the addition of any viſible parts, or of any ſeed ; bodies very dif- 
rent in colour, conſiſtence, fixedneſs, and many other qualities, may 
e produced from a ſubſtance not only homogeneous, as to ſenſe, but 
ure enough to paſs for a chymical principle. : 1 
when I framed the conjecture, that from a chymical principle, ſeve- 
different bodies might be obtained, by the meer operation of the 
re; I endeavoured to confirm it, by making experiments upon other 


om one another. And, accordingly, whilſt our proceſs with this oil 
Was carrying on, I took care to have diſtill'd, in the ſame furnace, oil 
turpentine, oil of amber, and oil of hartſhorn, 
Theſe oils were committed to the ſame perſon, who managed the 
of aniſeeds; and he, accordingly, kept a kind of journal of the 
Imber of rectifications, the quantities of pitchy matter, from time to 
e, afforded by them, and other phenomena, or circumſtances, that 
curr'd in fo tedious a proſecution, as I thought experiments of ſuch 
Woment deſerved. The ſubſtance of this journal is as follows. 
Two of theſe three oils, that of turpentine, and amber, and, pro- 
bly, the third alſo, were diſtill'd at leaſt fifty times. 

Each of the three left, from time to time, in the bottom of the 
Worts, whence they were drawn, a conſiderable quantity of black 
es, much like thoſe left by the oil of aniſeeds. I, long y (De found, 
paper, ſome of this matter left by the oil of turpentine ; and, tho? 
n not certain, whether it were all that was, afforded by the pound 
oil we employed, yet it amounted to above two ounces and five 
ams: and the other two oils did each of them afford a conſiderable 
antity of black terreſtrial matter; tho? my aſſiſtant obſerved, that 


: oil of hartſhorn ſooner ceaſed to leave copious feces, than the oil of 
1 pentine, or that of amber. But if neither of the two afforded any 
ere chen did the oil of turpentine ; I look upon it as a remarkable 


ng, that the oil of aniſeeds, which is a fine eſſential oil, diſtill'd 
W- velica, or limbec, ſhould yield above twice more of earthy 
rer, than any of the three other oils, that were diſtill'd but 
retorts. 4 
Vt the colour of the rectified oil of hartſhorn I can ſay little, 
ing unluckily loſt the liquor it ſelf ; but the oil of amber, after 
one and fiftieth diſtillation, was, indeed, very clear, yet of an amber 


ur, far from pale : and the oil of turpentine, that is uſually after 
_ L. III. | Aaa one 
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Wiquor, and that in great quantity; as we lately noted of the acid LY FW 


Phenomena 
in the repeated 


diftillations of 
, A : other chymical 
iſtilled oils, of natures different both from the oil of aniſeeds, and %. 7 
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Chymiſtry. one rectification, a clear and colourleſs liquor, after fifty diſtillat, 7 
A appeared almoſt red. | e 
But that is much more conſiderable, which I obſerved in the Quin Wece: 
tities of the different liquors, afforded by the long ſeries of our dif ce. 
lations; for at the end of the proceſs, the remaining oil of turpen | 
tine, for inſtance, did not appear to be conſiderably, if at all, fi. 


riour in bulk to another liquor, that came over with it in diſtillatig, 
and was not true oil; for it would readily enough mix with water, hu 
keep it ſelf in a maſs diſtinct from the oil; and weighed above thy 
ounces and three quarters, 

This odd liquor I looked upon as compounded of ſpirit, and a 
phlegm ; for tho' the latter did ſo much exceed the other in quy, 
tity, that with an expert chymiſt, the whole liquor paſſed for phlegy, 
yet I not only judged ſome parts of it to be ſpirit, but found the 
of an acid nature too; ſince, beſides what the taſt made me ſuf 
the compound liquor would readily begin to corrode beaten con 
even in the cold; and ſome of it being poured upon good (il; a 
tartar, preſently made with it a conflict and ebullition, not withg; 
a hiſſing noiſe, and a multitude of bubbles. So, likewiſe, the fpir 
tuous phlegm of amber, made a conflict with ſalt of tartar, and d. 
ſolved crude coral, as other weak acid ſpirits do. This liquor a 
amber was not pale, as the phlegmatic ſpirit of oil of aniſceds ; an 
that obtained from the oil of turpentine was high-coloured, being 
a browniſh red. 

And among other trials made to examine, whether the {pins 
afforded by our oils, were really acid; we put two ounces of the 
ſpirituous phlegm of oil of aniſeeds, upon ſome minium; and, having 
digeſted them a while together, found the liquor turn'd ſwect, and 
fit to make Saccharum Saturni : and this liquor, after filtration, being 
gently abſtracted, left in the bottom of the retort, a thick, honey- 
{ubſtance ; from which (the diſtillation being continued with a mu 
ſtronger heat) there came over ſome liquor; but being in too lit 
quantity to be rectified; we could not free it from its phelgm, a 
therefore, did not find it inflammable ; as I gueſſed the ſpirituous pit 
would have been after rectification; becauſe the liquor was exceed 
like the Spiritus ardens Saturni, in its peculiar, and very penetritly 
taſt and ſmell. | | 

Two vials, one containing ſome of the oil of turpentine, and !- 
other ſome of the oil of amber, each of them diſtill'd at lealt a 
times, having ſtood above a year and a half to defecate ; I was wi 
to try, whether theſe liquors would till yield ſuch a black ſubſtan 
as before; and cauſing each of them to be again diſtill'd in a rel 
they left a greater quantity of a black and ſhining ſubſtance, - 
could well have been expected. F 

It may ſeem very odd, that fo volatile and thin a liquor, a5 * © 


mical and rectified oil, ſhould, by the bare operation of the 1 
109 
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ht to yield a great quantity of what appears ſo like terreſtrial 
ces, as our pitchy Capita mortua. For having put one ounce of the 
aput mortuum of the oil of aniſeeds, and as much of that afforded by 


E:! of turpentine, each of them into a diſtinct crucible, and kept them 


r near four hours, in ſuch a heat, as made the veſſels all the while 


Ted hot; tho' the crucibles were not cloſely covered, yet we found, 
hen the veſſels were removed from the fire, that the contain'd bodies 
ad not at all been brought to fuſion ; only that from the oil of ani- 
eds, Was, in part, ſomewhat caked together: and, notwithſtanding 
Wl the heat they had been expoſed to, the pitchy ſubſtance of the 
Wil of turpentine, retain'd near three quarters of its firſt weight; 
Id the Caput mortuum of oil of aniſeeds loſt about eighteen grains leſs 
an that. | oP | 
After this, we alſo endeavoured to diſcover, whether our pitchy 
bſtances would afford any fixt or alkaline falt, as the Capita mortua 
moſt bodies belonging to the vegetable kingdom do. But tho? we 
pt an ounce of each of the black ſubſtinces, left by the oil of ani- 
ds, and that of turpentine, for nine or ten hours, red hot, in cru- 
bles, we found, indeed, the bodies very much diminiſhed in quantity, 
t not at all calcin'd, ö 
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EXPERIMENT Z 


AND 


OBSERVATIONS 


Upon the Producibleneſs of 


CHYMICAL PRINCIPLE; 


—— 


few, original, ſimple ingredients, join'd in different proportions, « 
mix*d bodies may be compounded 3 ſo, the natures of a multitude t 


SECT, I. | 
' Ha 
HE pompous title of hypoſtatical principles, which ciynils ed b. 
have beſtowed upon the ingredients whereof they would lar: ere t 
mix*d bodies to conſiſt, has, perhaps, procured them a vens Hurdit, 


Wnts, 
Wl theſ 
ea! 
Mans c 


ration from vulgar heads: but what principally recommends their cc 
ctrine to diſcerning men, ſeerns to be this; that as by the help of: 


them, ſeem, by this means, diſcoverable, from firſt knowing tber hat 
The chymical tures of a few. He, therefore, who is unſatisfied with this hypotht Faure. 
of the tria prima, or that which alſo takes in water and earth, d vder' 
ſcarce attack it more forcibly, than by calling their grand aſſertion Ng 6 
queſtion, and inquiring, whether theſe pretended principles are ng 5 Fr 


zble, 


rable and incorruptible ; and whether nature only compounds and d 
ſociates, without either producing or deſtroy ing them. For if the bt | 
dies they call principles be produced de novo, how is it demonſirav% 

that nature was obliged to take thoſe made ready to her hand, in ore 
to compound a mix'd body ? And how will it appear in every analy! 
made by fire, that the ſalt, for inſtance, thereby obtain'd, was not fr 
duced from the chymical operations, but pre-exiſted in the body! ; 
minute parts; (which, by the action of the fire, were only extra 
and ſeparated from the other principles or ingredients, and after 
brought together ; ) ſince, in caſe the chymical ſuppoſition be = 


The Producibleneſs, &c. 


not only the ſalt thus obtain'd, may be, in part, due to a new Chymiſtry. 
oduction, or tranſmuation, but ſome of that which was really falt, CNV 
any ſuch thing there were antecedent to the analyſis, might be either 
Eſtroy'd by the operation, or made to appear under another form? 

galt ſeems to be the leading principle with the chymiſts : and 'tis 7zar jars 


s. 


W.crally granted, that ſalts are the moſt conſiderable and active parts 
tain'd by chymiſtry, from mix'd bodies; tho* the inviſible parti- 
s, that compoſe the viſible portions of a ſalt, may, perhaps, be 
h, and ſo contriv'd, as to make other parcels of matter, which 
Ial have thoſe qualities, on account whereof, the chymiſts call a body 
phureous, or mercurial; as may be inſtanced in the inflammability 
Fnitre. Tis therefore proper to enquire, whether ſalt, indefinitely 
Faking, may be produced de novo, or deſtroy'd ; and whether, at 
ſt, the particular, and very different ſpecies of ſalts, may be chang'd 
o one another, and thereby, after a manner, be produced, in re- 
d to the acquir'd ſpecies of ſalt; and deſtroyed in relation to that, 
hich the ſame portion of matter before belong'd to. 

Now, I muſt here obſerve two things; firſt, that as ſalts differ 
Watly in ſeveral properties, ſome being fix'd, others volatile; ſome 
d, others urinous, Cc. the two qualities, wherein they agree, and 
ich, therefore, make up the receiv'd notion of falt, in general, are, 
it it is eaſily diſſoluble in water, and that it affects the palat, ſo 
co cauſe the ſenſe of taſt. And ſecondly, whether we allow the 
ecurean hypotheſis, or the Carieſian, the firſt ſaline concretions, pro- 
Weed by nature, muſt have been made of atoms, or of particles, that, 
Wore their conjunction, were not ſaline ; and therefore, there is no 
Wurdity in conceiving, that by the action of the fire, or other fir 
Wnots, ſmall portions of matter may be ſo broken into minute parts, 
W theſe ſo ſhap'd and connected, as, when duly aſſociated, to com- 
ea body, capable of diſſolution, in water, and of affecting the 
ns of taſt. 

That a diſpoſition to be diſſoluble in a liquor, may be acquired by 
ture, and a new texture of parts, appears from hence, that tho' 
vder'd ſulphur will long lie in well rectified ſpirit of wine, without 
gat all viſibly diſſolv'd therein; and tho' the ſame liquor will, 
as long a time, ſwim upon falt of tartar, without making a ſolu- 
of it ; yet if the ſalt, and ſulphur, be mix'd together, the ſame 
it of wine will, in leſs than an hour, diſſolve enough of them, to 
highly colour'd thereby, even without the help of external hear. 
hy then ſhould it be impoſſible, for the fire to reduce the corpuſcles 
bodies to ſuch a minuteneſs, and aſſociate them either among them- 
es, Or with the corpuſcles of other bodies (which, before prepara- 
n, will not diſſolve in water ; ) fo that the pores, intercepted be- 
en them, may be enter'd, and their looſe texture diſſolv'd by that 
a? Cryſtals of well purified ſalt- petre, may be kept dry, for many 
Inths, in an ordinary chamber; yet, if without the addition of any 
body, 


may be produ- 
firay'd. 
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body, diſſoluble in water, or the moiſt air, it be, in part, reducy 
as perhaps it may be almoſt in a trice, to a fix*d alkali; chi 0 
will be eaſily penetrable by the vapours that float in the air, aud h 


this moiſture ſoon be brought to relent, and at length, to diſſolye n Il Wi 
a liquor analagous to Oleum tartari per deliquium. Nod 
As for the ſapor of a ſaline body, I doubt, whether the ne, com 
of it be conſiſtent with another principle, and with experience. 5 0 be 
even thoſe pure oils, called eſſential, or etherial, are highly ſy be. « 
yet as theſe will not diſſolve in water, there appears to beg one 
ſtrict connection betwixt being ſapid, and being ſoluble in that fy; roots 
whence, if bodies be reduced into a multitude of parts minute, 2 into 
ſharp enough ; tis very poſſible, that ſome of them may acqur, r the 
ſhape and ſize that fits them, ſenſibly to affect the organ of taſt, und 
the bodies themſelves are rather of another nature, than of a ſaline. di 
Thus a ball of glaſs, while entire, will not hurt the ſkin ; but my | part 
it, and cauſes pain, if broken into little ſharp fragments. And, , an 
like, perhaps, may happen in the organs of taſt : for falt-petre, Satu 
it have but a faint and languid taſt ; yet if carefully diſtilbd, yi tion, 
an addition, not diſſoluble in water, and inſipid; the parts of it hr xiſte 
by the action of the fire, broken aſunder, rubb'd, or ground agiz ed b 
one another, 'till they are reduced to edged and pointed corpult: d; 
will be reſolv'd into different ſubſtances; each whereof has ana hone: 
tremely ftrong and piercing taſt. Now, whence this ſhould proc in ſe 
but from ſuch a mechanical change, as we have deſcrib'd, is not a dient 
to ſay : and, perhaps, alſo the watry liquor, that comes over i tk cal, 
analyſis, may be produced by the operation of the fire; nove 
phlegm being inſipid, ſo much taſt as was in the entire nitre, my vn 1. 
as well deſtroyed, as thoſe of the ſpirit and alkali are generated en 
the ſame agent. But, perhaps, there needs no other argument to tn > AS 
that the ſame parts of matter, according to its different ſtates, pera 
have the qualities which chymiſts attribute to their particular princh Kiſter 


than our obſervation upon chymical oils, which more ſtrongly un 
the taſt, than moſt ſalts themſelves. And Helmont aſſures us, thit! lnce they 


there is in theſe mix*d bodies, ſulphur, mercury, and a Terra d pp: 
the ſame portions of matter that pre-exiſted in the form of ar 
ſimple ingredients, muſt, by the operation of the fire, and an 497 e Cor 
lous menſtruum, have been turn'd into ſalt: and if the 1:3 cid ſ. 


tions, 
uſed { 
makes 
body, 
were, 


bulk, 


experiment be allow'd good, we may ſafely conclude, whater al 
comes of the chymical ſuppoſition, that ſalt may be made of 

which was not falt before, and conſequently, that falt may be 
duced de novo. | | 5 
The ſalts, properly ſo call'd, that appertain to our preſent en- 
ſeem to be chiefly the acid ones; ſuch as vinegar, ſpirit of ſalt, &. 
2 . -—= 
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W. ; 6x24 lixiviate ſalts, made by calcination 3 ſuch as ſalt of Cumiſtry. 
E . Sc. and laſtly, the volatile and urinous ſalts, 2 
ds thoſe of hartſhorn, of urine, of blood, Sc. which taſt and 
l like that of urine. If, therefore, we can ſhew, that theſe may 
roduced de novo, or tranſmuted into one another, we ſhall prove 
common chymical doctrine of principles falſe. | 
Tro begin with acid ſalts ; we ſce that even ſweet wines often, of them- $4-wwn in the 
, degenerate into ſour vinegar, which will diſſolve coral, feve- acid kind. 
ſtones, calcined lead, and other minerals. The water imbibed by 
rootsof trees, is, in thoſe that bear lemmons and barberries, chang- 
into liquors abounding with ſaline corpuſcles, that enable them to 
the organs of taſt, and act as acids on pearls, Sc. Guatiacum, al- 
nd ſeveral other woods, that do not taſt at all ſour, will, by 
g diſtill'd in retorts, afford ſpirits plentifully furniſhed with 
W particles, which, as I have tried, hiſs upon alkali's, diffolve 
, and even lead it ſelf, calcined into minium, and make Saccha- 
Saturni of it. Many other vegetable bodies, alſo, do, without 
toon, afford the like acetous liquors, If it be objected, that theſe 
riſted in the bodies whence they proceeded, and were only ex- 
Ned by the operation of the fire; I expect that this ſhould be 
Wd; for the ſweeteſt bodies, and thoſe of different kinds, as ſugar 
honey, afford a ſort of ſpirits, which are ſharp and piercing. 
in ſeveral cafes, where we are ſure that acid ſpirits were plentiful 
dients of a compoſition, as in Saccharum Saturni, and that magi- 
called ſalt of coral, &c. experience ſhews, that the liquor which 
over, by diſtillation in retorts, 1s not acid, but quite of another 
I would not hence be concluded to deny, that acid ſalts ma 
e mixed bodies, be ſo aſſociated with others, and obſcured by 
as not to be diſcernable to the taſt, till they are ſeparated by 
dperation of the fire, But to ſhew, that acid ſalts were de facto 
iſtent, as acid ones, in the body that affords them, there muſt 
ire poſitive proof, other than the liquors diſtill'd from them; 
that e chey, as we have already argued, may be not barely extricated, 
fiche their acidity produced by the operation of the fire. And ſalt- 
, ve fo it have no acid taſt, may be made to afford, by diſtilla- 
upp above three quarters of its weight of a highly acid liquor; 
am appears not, that ſuch a great proportion of acid particles, or 
of i any conſiderable proportion at all, is employed, by nature, 
e compoſition of nitre. Nor ought it to ſeem incredible, 
id {alts, as well as others, ſhou'd be producible by the various 
revert ons, attritions, coalitions, and changes of texture, which ma 
of nM uſed ſeveral ways; and eſpecially by the operations of the fire, 
| : makes a vehement and various agitation of all the minute parts 
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body, and may therefore eaſily ſplit or break ſome of them, and, 
were, grind others againſt one another, and in ſhort, ſo alter. 
bulk, tigure and motions, as to make them fit to ſtab or cut 
| the 
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Chymiftry. the tongue, and the other bodies they work on, after the many, X 


N/A thoſe ſubſtances we call acid. . 
tn the vila- We have an eminent inſtance of the production of volatile fin 1 
tile. * * £0 1 Ah B. 
the ſalt obtainable, by diſtillation, from ſoot; for tho' the wood y Volnt 
burn in our chimneys, ſeems to have nothing of the taſt, or ſq abr 


of urinous ſalts; nor the diſſolutions of the ſaline parts of ſuch wy 
been obſerv'd to have any affinity, in taſt or odour, with the fit, 
ſoot; yet when wood is firſt burnt in the fire, and then the ſoot ag 
ed by it, duly diſtill'd and rectified in proper veſſels, there is obtyz 
a ſpirit, and a white volatile ſalt, that in ſmell, and taſt, and ſe 
operations, appear to be nearly allied to thoſe of human blood, 
urine, and may eaſily be miſtaken for them. 

But this double operation of the fire is not always neceſſary ug 
productions of volatile ſalts out of vegetables; for tho? by diſtils 
them in retorts, we generally obtain no dry ſalt, but a fourihþ 
rit, with which I have diſſolv'd coral, lead, and other hard hy 
that urinous ſpirits would not work on; and thoꝰ being put upon uta 
ſalts, they make a great hiſſing, and conflict; yet I have from muſt 
ſeed, that had been kept for a convenient time, obtained, by difii 
tion, a volatile ſalt that faſtened it ſelf prettily, in figured gm 
to the upper part of the receiver, and this at the very firſt diſtillata 
ſo that there was no need of rectifying the diſtill'd matter to ſepur 
that ſalt. And by an eaſy way we may, out of very many vegetal 
firſt duly prepared, without adding any thing to them, by bare diſt 
tions in retorts, obtain plenty of volatile ſpirits and ſalts, which,! 
their fugacity, colour, ſmell, taſt, &c. prove ſo like the ſalt ani 
rit of urine, ſoot, &c. that he who knew nothing of the manner w 
in they were made, wou'd readily conclude they belong'd to one! 
other of thoſe ſorts of bodies. 

I have, alſo, ſometimes produced a volatile ſalt, which woud : 
dily be pronounced urinous, from a mineral it ſelf; nor was ti 
only fofſil from which experience aſſures me, ſalt of this kind 50 
tainable. 

It is not univerſally true, that ſaline ſubſtances, which appear 
tile, and aſcend in the form of ſalt, are of an urinous nature, "Wa 
enemies to acids. For I have had from verdigreaſe, diſtill'd 
with a ſtrong fire, a very acid ſpirit, which being warily refine! 
forded firſt a ſour phlegm, and then a piercing ſpirit, ſharper tht! 
leaving behind, in the veſſel, ſome few ſpoonfuls of a dark cow 
liquor; which, being ſet aſide, and ſuffered to reſt, did, in f 
part, ſhoot into tranſparent cryſtals, large, thin, and almoſt like ii 
of ſilver diſſolv'd into Aqua fortis: they appeared prettily fig 
the edges, but were ſo odly connected among themſelves, that Id 
not refer them to any of the known geometrical figures; a0 ® 


brittleneſs made them the leſs tractable ;. but their ſmell, _ 
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| trangely piercing, and not inoffenſive, argued them to be of the Cyymiſtry. 
A 


Ame nature with the acid ſpirit which had come over with them. 
W But there is a more conſtant and eaſy method of producing ſuch a 
W.1:cile ſalt; for, if amber be gradually and carefully diſtill'd, it will 
Nord, beſides the phlegm, ſpirit, and oil, a dry ſubſtance ; which, 
o' the chymiſts call the volatile ſalt of amber, I found to be really 
an acid nature, upon ſeveral of thoſe trials, by which we diſcern a 
ody belongs to the family of acids. 


vd, which ſeem oppoſite to acid ones; making a conflict with them, 
Na performing ſeveral operations contrary to theirs. | 
As to the origin of theſe fix'd ſalts of calcined bodies, the chymiſts 
e not of one mind: the moſt univerſal opinion, before Helmont's 
me, and even of later chymiſts, ſeems to have been, that theſe fix*d 
alies pre-exiſt in mix'd bodies; and that the fire only ſeparates, or 
W cricates them from the parts of the compound. But Helmont has 
eniouſly conjectured, that theſe lixiviate ſalts do not pre- exiſt, in 
Weir alkaline rang in the bodies that afford them 3 but are pro- 
aions of the fire, by whoſe violent action, a part of the ſalt, which, 
the concrete, is naturally all volatile, lays hold of ſome parts of 
> ſulphur of the ſame body, and ſo, both together are melted, and 
'd into an alkali ; which fixation he exemplifies, by what happens 
en ſalt-petre and arſenic, tho* both volatile, being expoſed to the 
, are, by its operation, flux'd, and made to fix each other. But 


applied to all fix'd alkalies. For it may be cuellion'd, whether 
as yet been prov'd, what Helmont teaches, that all the ſalt of mix'd 
ies, before their cumbuſtion, is volatile: nor is it declared what 
Wlatile ſalt is meant; tho? it be plain, that ſome bodies, which afford 

x'd ſalt, abound in acid ſpirits, as oak, box, Sc. and others, as 
ccnorn, blood, Sc. abound in urinous ſalts, that exerciſe hoſtility 
acids. And from ſome bodies I can obtain both acid ſpirits, and 
Wen as are called urinous. ?*T is not eaſy to explain, how the volatile 
comes to unite it ſelf ſo intimately with the oil; and, tho' this be 


Wc, or of hartſhorn, and a chymical oil, as of turpentine, or the 
being put together, the ſalt will, indeed, aſſociate to it ſelf ſome 
Weicles of the oil; but will, nevertheleſs, with them ſublime, by a 
gentle fire, in the form of a ſalt. And the example that Helmont 
of arſenic and nitre, ſeems unſatisfactory; becauſe, upon mix- 


zourel equal parts of thoſe two bodies, and, in a ſtrong crucible, fulmi- 
W's chem together, a great part of the mixture was driven away by 
and! fire, ſo little alter'd, that *twas very dangerous to be too bold with 
chic fumes ; and a large part of what remained, was Hx'd only in com- 


8 ſon of the crude arſenic, but not comparably to ſalt of tartar, or 
Por. III B b b other 


oubt, whether this account be clear and ſatisfactory; eſpecially if 


volatile, to compoſe with it a body able to endure the violence of 
fire; ſince we have more than once try'd, that the volatile falt of 


The laſt ſort of ſalts to be ſhewn producible, are the alkaline, or 4d in the 
alkaline, ar 
[ixivyious. 
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Chymiſtry. other true alkali: and the conſtaney of the part that was more 6 
WNW WV may, probably, be aſcribed to the ſalt-petre; which we kyoy 


Secondly, ſome inftances are a!ledg*d, wherein there is ſuppoſed ad: 
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, 


wil, 


without the help of arſenic, afford a great deal of fixed ſalt, if ah 
half of it be burnt away by the help of powder'd charcoal, gr fon 
other convenient ingredient. It alſo weakens this inftance of Helm 
chat there are other inſtances in which we obſerve no ſuch thing h 
pen, as his hypotheſis would make one expect. For, common {ulphy 
is by chymiſts ſaid ro abound in an oily part, upon whoſe account g; 
very inflammable ; ſo that they would have other inflammable bo, 
to hold that property, by participating of ſulphur. That this q. 
crete, alſo, abounds in fe is evident, according to their Princip 
by the acid menſtruum it affords, which goes under the name of Oh 
fulphuris per campanam. Yer theſe ingredients, combined by naty, 
make up à concrete, which both in clofe veſſels, and the open fire, 
almoſt totally volatile. And in that mixture of the highly dephlegny 
ſpirits of wine, and of urine, that Helmont calls the fo alba ; tho'th 
urinous ſalts manifeſtly combine with the ſpirit of wine, which, bet 
totally inflammable, the chymiſts refer to their ſulphur ; yet the coup! 
lated part does not, by this aſſociation of ingredients, grow fixed, hy 
proves very volatile. It might here be urg'd, in favour of the an 
mon opinion of the e org of alkalies in mixed bodies, firſt, thy 
there 1s no need to ſup 

or any thing elſe, to produce fixed ſalts; ſince that ſuppoſition di 
not explain, how two volatile bodies come to compoſe one that is fd; 
and ſince tis plain, that a body yet more fixed, may be made vat 
any aſſociation of different principles. For, the earth, that, tog 
with the alkali, remains in the aſhes of a burnt body, is more fix 
than the alkali it ſelf ; and yet derives not its fixity from any con. 
nation of elements, or principles, but from the groſſneſs, ſolidity, u 
weight, and unfitnefs for avolation, in the corpuſcles it conſiſts 


minution of the quantity of the fixed al kali of the concrete, by optt 
tions that are faid to carry off the volatile ſalt, before the body com 
to be incinerated. But, it may be anſwer'd, that, perhaps, thoſe 
rious operations did but rarifie and volatilize part of the pre- ex 
alkali, and fo left the lefs of it to be recovered by calcination; as, = 
chymiſts tell us, fermentation rarifies the oily parts of the Juice 

tapes, and ſubtilizes them into vinous ſpirits, and ſo, greatly left 
he quantity of the oil. And thus, when wood is burnt in a chum 
*tis not in the form of an acid ſalt, which is the only one commol) 
obferv'd to be driven away by diſtillation in cloſe veſſels, but In * 
form of an urinous ſalt, that the ſaline part of the wood is mide 
aſcend; as may appear by the diſtillation of ſoot. But inſtead of i | 
fiſting on theſe arguments, we need only obſerve, that tho? by diſt * 
tion, or any other known way of treating ſalt-petre, there is no ol 
be ſeparated from it; yet above half the body of it may be eaſiſ 2 


quics! 


poſe a colliquation of ſalts, with ſulphurs, ok, WY 
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Wuickly turn'd into a fixed ſalt, in colour, taſt, and operation, much Chhymiſtry. 
re chat of tartar, and other incinerated vegetables. And ſuch ann 
ali 1 have made, without the =_ of injected coals, or any other 
Jody furniſhed with a cumbuſtible ſulphur 3; ſo that it ſeems not uni- 
S-rially true, that to the production of an alkali, there is neceſſary to 
at hand, an oil or ſulphur, to be laid hold on by the volatile ſalt, 
ad fixed together with it. But this experiment is far more agreeable 
© our do&rine, which derives all thoſe ſalts from the ſize, ſhape, and 
lidity, or weight of the ſaline corpuſcles ; ſince the ſame ſalt- petre. 
Whoſe greater portion, by the foreſaid operations, will be reduced to a 
Need alkali, may, by being diſtill'd with a convenient bole, have its 
eater portion brought over in the form of an acid ſpirit, or falt ; 
hich it ſelf may afterwards be made to concur, materially to the pro- 
tion of an alkali. I might add, that even from one of Helmont's 
Wn experiments, this concluſion follows: for he affirms, that by the 
Naition of more alkaline ſalt, and the operation of the fire, the earth 
elf chat is in the aſhes, may be turn'd into falt : which, if true, 
gues, that a fixed ſalt may be made of what was not before either of 
aline, or of an oleaginous nature; and, conſequently, without any 
h combination of ſalt and ſulphur, as his * ſuppoſes. From 


in experiment IJ may, alſo, infer the poſſi origin of alkalies, by 
ol mechanical changes, that, without the aUdition of -oil -or ſulphur, 
1 operations of the fire produce in the parts of a mixed body; fince 
Led; 


mm ſcems the moſt indiſpoſed of any part of the concrete, except 
er, to be turn'd into fixed ſalt. 


ther muſt not here omit an obſervation I have made, which ſeems to Egyptian »;. 

tel throw the opinion of thoſe, who will have the violence of the fire“, 4 native 

"md: de always a neceſſary agent in the production of a fixed or lixiviate e Ak 

1 0 ali. Having ſome ſalt, ſent for a preſent out of the Ea, toa © © - 
man, who had been ambaſſador for his Britiſp majeſty at the 

n court, and affirm'd to be the true Egyptian nitre, fo much 


oper d of by the ancients ; I found it to agree much better with the 
Won books had given me of it, than with that ſort to which chy- 


e w ts generally give the name of nitre, and which, indeed, is the only 
Ado be uſually met with in our ſhops. ren b- 

as, U This ſalt, I found, was very apt to imbibe the roiſt air, as ealcin'd 
juice er, and other | fixed. alkalies are. But what makes to our preſent 


Wpoſc was, that having upon this crude Eypt ian nitre poured ſpirit 

alt; the acid liquor preſently, even in the cold; work'd bri 
ir, as if it were a fix'd alkali; And hence, by the way, we ſee © + 
oſtneſs of that expreſſion of Solomon, when, to repreſent things 


made 8 incongruous to one another, he mentions the diſagreement of 
1 of gar and nitre; for. preſuming that Slamon. who-reigned'in Fudea, 
dil ntry near to Zxyp7, and had much commerce with the Egyptiaus, 
no ll J e uſe. of their nitre, as the beſt, if not the only ſort known in his 


and country; and finding that nitre is mention*d” by the prophet 
B b b 2 Jeremy, 


Chymiſtry. Jeremy, as a very abſterſive thing, and fit to cleanſe womens k 
which is a known virtue of fix'd alkalies, but no more than the j, 


mer obſerv'd in common ſalt-petre z I pour*d upon it ſome ft, by 

vincgar, and found, as I expected, that there preſently enſued a m . 

niteſt conflict, with noiſe and many bubbles. Hence it appear, thy Ly. 

Egyptian nitre, acknowledg'd to be a native ſalt, and made only U ſco 

the evaporation of the ſuperfluous water of the Nile, is yet of ay; dcia 

viate nature, or, at leaſt, abounds with particles that are ſo; ty 1 x 

produced without precedent incineration, and the matter of it exp It is 

to no violence of the fire, to make it afford an alkali. an) 

I pretend not, however, to ſay, that alkalies may not be prodm i n c 

in multitudes of mix*d bodies, eſpecially in many vegetables, after, r « 

way propoſed by Helmont. It will ſuffice, for my purpoſe, if fo ly 

bodies, belonging to this family, or kind of ſalts, may be produs lM po 

at all, And, tho? I do not aſſert, that all fix'd alkalies are product of 

of the fire, or made by the help of it, yet I do not remember m t wit 

except Egyptian nitre, but what are. | pro 

An alkali Chymiſts, generally, look upon ſpirit of nitre, and Agua fei, Y ſu 

made from containing not alkaline, but acid ſalts ; which they conclude front dex 

— taſt, as well as from the great ebullition that is made, when tu Hut, 

liquors are pour'd on falt of tartar, fix'd nitre, pot-aſhes, or ot led 

unqueſtion'd alkalies. That ſea- ſalt, likewiſe, contains no alkal, i ob 

generally allow' d; the ſpirit of it being juſtly reckon'ꝰd among the i d, 

ones: and when I purpoſely examin*d that concrete, by diſtillation, Hut, 

remaining ſalt, tho* the fire had been violent, was very differat ron ds ur 

| alkalies; yet, I, ſeveral times, made the following experimen wing” var 
ſea-falt, that retain'd all its acid ſpirit. Upon well-dry'd, and yo rut. 

| der'd ſea- ſalt, plac'd in a retort, we pour'd ſometimes an equal, at It 1 
| ſometimes a double weight of good ſpirit of nitre, or Aqua fal S, ha 
| and leiſurely diſtilling all that would come over, we took out tue litt 


| falt, remaining at the bottom; which we found much chang'd, by WMerou 
| | as to colour and taſt. This ſalt, being again powder*d, and put t, x 


a crucible, placed in a convenient fire, was, by the repeated n ble: 
of well-kindled charcoal, made to flaſh ſeveral times, almoſt like mg of th 
ed nitre; and when it would flaſh no longer, the remaining mm d, m 


being taken out. did, in great part, appear of an alkaline nature ; tr 
it had a fiery taſt 3 and if ſpirit of nitre, or Agua: fortis, were pul 
thereon, it would make an ebullition : it turn'd fyrup of violets ga ght te 
and, in ſnort, exhibited various phenomena of atkaline falts. 8 fire 
Orhers from There is another way of making an alkali out of nitre, thus: Fl his e 
felt -petre. upon it an equal weight, or half the weight, of ſtrong oil of vil rent | 
and having diluted the mixture, with a convenient proportion 0 "a diſtil 
water, diſtil it, by degrees, till there remain a- very dry ſubſtan p dri 
powder this, and mix it well, with about an eighth part of " = * 
charcoal; keep them in fuſion, in a ſtrong cloſe crucible, ib ſo 
maſs grow very black, and a little of it being taken out, with * "nn" 0c 
| 2 
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Wits fiery ; then, take out the mixture, which will very eaſily imbibe Chymiſtry. 
» moiſture of the air, and you will find it, at leaſt while *ris hot and 
Wy, of a more fiery lixiviate taſt, than ſalt of tartar it ſelf. It will 
ake an ebullition with acid ſpirits, and precipitate ſeveral ſolutions 
ade with them; it will turn ſyrup of violets green, and, in ſhort, 
N ſcover it ſelf, many ways, to be of an alkaline nature; tho' it be 
q ſociated with a ſulphur, that may, by various methods, be made ap- 
0 ar to be plentifully contain'd therein. 8 | 
It is, alſo, remarkable, how the ſame body, without the addition 
any other ſalt, may, by varying the manner of the fires applica- 
Wn to it, be made to afford either little elſe than acid falts,' or a 
Fr or greater quantity of alkali. For, if fine falt-petre be dexte- 
ly diſtill'd, with about thrice its weight of ſome proper earth, 
powder'd bricks, it will, ſometimes, afford very near as much ſpi- 
of nitre, as the ſalt weigh'd 3 and tho? this, like other liquors, be 
Wc without phlegm, yet it may be doubted, whether moſt of it were 
produc'd by the tranſmuting operation of the fire: however, we 
y ſuppoſe, that five parts of fix, or ſix of ſeven, have been diſtill'd 
cdephlegm'd ſpirit, | 
ut, if by frequent injecting into flux'd ſalt- petre, ſmall pieces of 
dled charcoal, till it will flaſh no more, fix'd nitre be made; you 
obtain therefrom, half its weight of an alkaline ſalt, that many 
ad, by its taſt and operations, gueſs to be ſalt of tartar, 
Put, farther, to ſhew, how much the production of this alkali de- 


al, 1 


n, tit 

fon ds upon the operation of the fire, which, as *tis variouſly applied, 
Vin y vary the texture of the ſalt- petre; I made the following experi- 
| you t. We took a pound of good ſalt-petre, groſly beaten, and having 


It in a conical heap, upon a flat tile, that the air might, on all 


4 s, have acceſs to it, we cauſed the upper part of it to be kindled 
is i little fragment of burning coal; then, with an iron rod, we 
We-rouſly ſtirr'd the kindled part of the nitre, that the ignition 


t, preſently, be communicated to as many parts of the falt as 
ble: and this nimble agitation of the maſs, was continued to the 
of the operation ; by which method, within few minutes, we ob- 
d. more than once, out of 16 ounces of falt- petre, 10 ounces of 
a mitre, very lixivial in taſt and operation, and of a pleaſant 


8 © # 
= 


e po e blu: colour, deeper than ſalt of tartar will uſually be 
ts gre ght to, by being, in a crucible, kept twenty times as long in a 


g fire. | 

his experiment ſhews what quantity of alkaline falt is, by a. 
Tent operation of the fire, obtainable from crude nitre; which, 
| diſtillation, fkilfully made for the purpoſe, may be, in great 
driven over in the form of acid. ſpirit and phlegm, ſo as to leave 
r prizingly ſmall quantity of true alkali behind it. Nay, ſometimes, 
uld ſcarce find any at all, tho“ I purpoſely try'd to ſeparate it 
the tobacco-pipe clay, wherewith the ſalt had been mix'd ; and 
this, 


us: fe. 
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Ciymiſtry. this, after a diſtillation, wherein not half of the nitre had been tin 
into the receiver in the form of ſpirit. 


Alkalies 
tranſmutable 


into other ſub- 


ftances, 


tion of ſome part of the ſulphur, with the faline parts of the Ng 


The Producibleneſs of 


And, to ſhew, that to make the fix'd ſalt of nitre, the ach! 
flammation of it in the open air, is not neceſſary; and that tj u 
ſible to make an alkali of nitre, tho* no combuſtible body be 2% 
to kindle the corpuſcles of the ſalt by its fulphur ; and, by the ag 


to compoſe an alkali ; I more than once, with a convenient Quant 
of good ſalt · petre, carefully mix*d about an eighth part of toy 
pipe clay, and putting the mixture into a crucible, cloſely lutg , 
the top, we kept it, by a graduated fire, in fuſion for ſome how 
and found, that the remaining ſalt was turn'd into an alkali, of 25 
blue colour, like the better fort of that fix'd mitre, which is nw 
with charcoal. Thefe two experiments ſeem plainly to argue, thy 
the making of fix'd nitre, which is confeſs'd to be an alkali, a p 
change of texture may ſuffice 3 whether that change be attempt; 
open veſſels, or in cloſe ones, with, or without the addition of þ 
ſulphur of charcoal, or any other combuſtible body. I, alſo, fur 
fully attempred to make an alkali of falt-petre, by melting modey 
quantities of it, ſeveral ways, and keeping it in fuſion, with fn 
metals. And to obviate the ſuſpicion, that ſome chymiſts might hn 
of the material concurrence of a large portion of the combat 
ſulphur, preſum'd to be in the ignobler metals, to the produftimng 
the nitrous alkali z I ſhall add, that our experiment ſucceede!, ria 
we made it, more than once, with very fine ſilver, whoſe ulhr, i 
it have any, is granted to be fix*d, or incombuſtible. And, Ire: 
ber, the laſt trials afforded us a bluiſh alkali, tho? there were m 
ploy'd a fifth part of filver in proportion to the nitre ; and ti 
the fire was ſo moderate, as not to melt the metal, that was in ti 
Plates: and of an ounce put in, there wanted but four grains; wa 
ſmall loſs, might well be imputed to accidents. | * 5 
And as lixiviate ſalts, and alkalies, may thus be produced, by" | 
operation of the fire; ſo, may they be deftroy'd, or depriv'd, of hl 
alkaline form, and turn'd into a ſubſtance of a nobler nature, by ! 1 
ſame. We took a tolerable quantity of a good ſalt of tartar, gt 
had been purified by ſolution and coagulation; and having put 1 ſh 
a clean crucible, we kept it in a ſtrong fire, chat made the cw 
red hot, for a conſiderable time; then, at length, giving it a firon 
fire, we poured it out, and again diſſolv'd as much of it as ve 
in cold water, which being ſet to run thro' cap- paper, there apa; 
in the filtre, a moderate quantity of matter, that would not dil 
in the water, but was turn'd into a kind of earthy ſubſtance 3 © 
re-coagulating the ſolution, that had paſs*'d thro? the filtre, 109" x 
falt, we again expoſed it in the crucible to a ſtrong fire; and „ pu 
it into freſh water, we perceived it would not totally diſſoe, oy > 


left, in the filtre, a lime, or mud. And, in this manner, "I 


Chymical Principles aſſerted. 


W.1cd to ignite, diſſolve, filter, and coagulate the fame falt of tartar Chymtry. 


Gxteen times, and ftilt found ſuch an earthy ſubſtance remaining in 


Fre; and the reſt of the ſalr of tartar ſo little altered, that I con- 

ded it highly probable, the remaining part might, by the ſame way 
W 1nanagement, be brought to yield more and more of that ſame ſub- 
ce, which either was earth, or of kin to it; being ſomewhar of a 
ure very different from ſalt of tartar ; ſince it was not fiery on the 
guc, and indifloluble in water. 8 | 
W: may illuſtrate, and add probability to what we have ſaid about 
producibleneſs of falts, to conſider the compoſition and re-compo- 
Wn of ſaline particles, and their operations on other bodies, and on 
another. For if it appear, that by theſe manifeſt and mechanical 
vs, ſuch alterations may be made, and ſuch qualities produced, as 
either altogether, or very near as conſiderable as thoſe which diſcri- 
ate the ſeveral families of ſalts from one another, and from the 
mical principles, it will be judged the more credible, that theſe 
lies of ſalts may be either tranſmuted into one another, or other- 


produced. . 


xture made in bodies very different from it; I ſhall recite an ex- 
ent, which tho? it have ſometimes failed me, yet it has often an- 
ed my deſire, | 
andiver is a recrement made when, the materials of glaſs having 
firſt baked together, and then kept long in fuſion, the mix- 
caſts up the ſuperfluous ſalt, which the workmen afterwards 
off with ladles. This ſalt, tho' ſeldom uſed by mineraliſts, 
ſcarce mentioned by the writers of courſes in chymiſtry, I have 
oyed to ſeveral purpoſes. For herein we have a ſalt, which was 
FU altogether lixiviate ; and which, by being kept long melted in a 
me rc with the ſand, muſt have had its faline corpulcles variouſly 
orcibly ground or rubb'd againſt one another, and againſt the 
. les of the ſand; ſome of which it may alſo diſſolve and retain: 
eer, by theſe rude juſtlings and mutual attritions, I thought it 
probable, that the alkali muſt have been variouſly and conſide- 
altered; ſo that ſandiver may conſiſt of portions differently qua- 
both with regard to the lixiviate ſalt that was at firſt employed, 
o one another, | | 
e difſolv'd a conſiderable quantity of good fandiver in fair wa- 
filter'd the ſolution, and ſet it to evaporate in a digeſtive fur-- 
till a ſaline cruſt ſpread ir ſelf upon the top of the liquor; then 
rg it to cool and cryſtallize, we broke that cruſt, to come at the 
b, and ſet the liquor, we had poured off from them, to eva- 
further, and ſhoot again; and in this method we proceeded 
ng as we thought proper: by this means we obtained many 
ls, whoſe figures were not the ſame, tho' moſt of them tranſ- 
parent. 


o ſhew that common ſalt it ſelf, which ſeems the moſt primitive Common ſalt 
ſimple among groſs and viſible ſalts, may be produced by a change Producible. 
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Chymiſtry. parent and prettily ſhap'd ; but the chief thing for which! Mentin 
A this experiment is, that by proceeding thus, I more than once q 
tained, not on the very ſurface of the water, as is uſual in the c 
cretions of ſea- ſalt, but in other parts, and chiefly beneath the fr 
face of the ſaline cruſt, a conſiderable number of grains of (alt, t 
better anſwered to the deſcription of common ſalt than diſſoly'4 jy 
filter'd ſea-ſalt it ſelf ; for theſe grains were large, and as like lj, 
cubes, as if they had been made. by a ſkilful jeweller; and their ſy; 
ces had a ſmoothneſs and gloſs much ſurpaſſing what I had ever d 
ſerved in common ſalt. 
I may confirm the difference I have mentioned, to be between ſus 
ver and common alkalies, by this, that having ſet a large quiz 


of the filter*d ſolution of ſandiver to coagulate in a cool place, wi 


thereby brought a great part of the ſalt to coagulate into cryſtk 
almoſt like thoſe of nitre, but ſo very diaphanous, that ſever] 
them were clear as rock-cryſtal ; I did not obſerve them to relenth 
the moiſture of the air, in a long time, tho? the glaſs they were lk 
in, was negligently covered with paper only: which argues thertz 
ture to have been remote from that which is proper to alkalics; 
ſhews them to be, alſo, ſalts of a peculiar nature. If they were ay 
ſed to a gentle heat, they would, in no long time, loſe their tra 
rency, and be reduced to a fine white calx, which being weighed, a 
again diſſolv'd in water, and made again to cryſtallize, would be 
parent, and coagulate with it ſelf ſo much of the water as gave a we 
notable increaſe of weight. 

Sandiver is by ſome reckoned an artificial body; my ſecnd ws 
ſtance, therefore, ſhall be in a body that ſeems natural. If human um 
after having been kept for ſome weeks in a cloſed veſſel, be ep 
to a moderate fire, it will firſt yield a ſpirit and a volatile ſalt, tit 
a large quantity of phlegm, which being totally exhaled, there s 
remain a dry Caput mortuum; and this being warily calcined, difioys! 
water, and coagulated, if the experiment ſucceed, you will find b 
falt very different from a common lixiviate alkali ; or rather, the iu 
concretions will differ in form, if not in kind; for I obſerved ſom: 0 


oblong, and to look like ſmall cryſtals of nitre, .but others rhomboiwll 


and one of the faireſt of the latter, I kept, for many days, expo! 
the air; and that in winter, without finding it run per deliguum; ® 
piece of common alkali of that bigneſs wou'd have done, in a ſmall x 


of the ſame time. But beſides thoſe numerous ſaline concretions thut 


cou'd not eaſily reduce to any known figure, there was a confiderablen 
ber of fine grains, reſembling common ſalt; and were, indeed, mor 


when expoſed to calcination, began early to melt in the hire, 00 


it was near calcined, not like an alkali, but ſea- ſalt 3. becauſe the 
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actly cubical in their figure, than the grains of ſea-ſalt. And [ L 
the leſs cauſe to doubt, that the ſea- ſalt, abounding in our C 
tuum, was not a common lixiviate alkali, becauſe the Caput 10" 


Chymical Principles aſſerted. 


| is much nearer to that of brine, than to that of lixivium ; and, Chymi 


ali would have done; but with a ſolution of ſilver in Aqua fortis, 
ve a White precipitate. Having diſſolved, and filter'd a large quan- 
of this ſalt of urine, and ſuffer d the ſolution to evaporate flowly, 
i began to have a ſkin ; I found the cryſtals it afforded, in a cool 
Nee, to be, ſome of them an inch or two long, and ſhaped almoſt 
e cryſtals of nitre, only they were ſharper at both ends; and to 
any of them were faſten' d abundance of minute and oblong cryſtals, 
ettily ſhaped, and placed almoſt perpendicularly upon greater 

tions of ſalt. Theſe cryſtals, as they did not reſemble common 
Jalies in figure, ſo they were unlike: to them in other reſpe&s ; for 
oil of tartar per deliquium, being poured upon ſome of them, there 
ſued no manifeſt commotion, as happens when that liquor is mix'd 
th a ſalt, where an acid is predominant ; yet being beaten, and mix'd 
th an acid ſpirit, as that of common ſalt, they made not the leaſt 
llition, or conflict, tho' they were ſtirr'd up and down to excite it. 
r did Agua fortis produce any hiſſing noiſe, or froth, when it was 
t upon the ſalt of urine ; tho? at length it diſſolved a large proportion 
it. And tho? ſtrong oil of vitriol being put upon ſome of the fore- 
ntioned cryſtals, did readily work upon them, and in corroding 

excited numerous bubbles; yer this did not make me conclude 
ſalt to be alkaline ; becauſe I have obſerved oil of vitriol, tho? 
W ſpirit of ſalt, or Agua fortis, to work, after the like manner, upon 
mon ſalt, whereof that the fixed ſalt of urine partook, ſeems pro- 

le from the phenomenon juſt mention'd ; becauſe: by impregnating 
Wd Agua fortis, with a competent quantity of this fixed falt, inſtead 
Wſca-ſalt, I could make it corrode foliated gold, even without heat; 
Wauſe ſome part of the ſolution of our fixed falt, that was more 
ly coagulable, being mix'd with oil of tartar, preſently grew thick 
muddy, and ſoon after let fall a large precipitate 5 and, laſtly, 
auſe another part of the ſame ſolution did readily precipitate: ſilver 
Wold in Agua fortis, but would not diſcolour a ſtrong ſolution of 
imate made in fair water; from which a common lixiviate alkali 
Id have immediately ſtruck down an orange-colour'd powder. 


ole \ ſuſpicion I once had, that the common ſalt, uſed to ſeaſon our 
„ent, might, in ſome degree, impregnate our urine, occaſioned me 
ma ramine that. of horſes; which I found to require rather a ſhorter 
* refaction than human urine, to fit it for diſtillation. By the ſpirit 
blen 


volatile ſalt of this fluid, which are eaſily obtain'd, it ſeem'd pro- 
b ee, that the fixed ſalt would have been not unlike that of human 
e; tho* I had not an opportunity to examine the Caput mortuum. 

ere choſe to inſtance in urine, becauſe chymiſts never extract the 
d falt thereof; tho' all the parts of chat fluid ſeem applicable to 
good purpoſes. e 917! 23:7 eee bb ee 
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ay, becauſe it would make no conflict with the ſpirit of ſalt, as an 
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Different 


producible. 


ble; which, tho? very ſubtile and piercing, is not manifeſtiy ei 


anche rien indeed, in the general, give the term ſpirit to any diſtill'd w 


alkaline, and the acid, may be produced. 


The Venous, 


from bodies by fermentation, was actually in them before, and 5 "i 


Tube Producibleneſs of 
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7 HE chymiſts apply the name ſpirit to ſo many different ij 
ſtances, that ſuch an ambiguous uſe of the word ſeems to fy 
they have no clear and ſettled notion of the thing. Moſt of cha 


liquor, that is not inſipid, as phlegm, or inflammable as oil. Bug 
der this general idea, they comprehend liquors that are not only q; 
different, but, according to their principles, of a quite contrary y 
ture; ſome of them being acid, as ſpirit of nitre, of alt, au 
vinegar ; and others urinous, or volatile alkalies 3 which are ſuch 
mies to the former, that as ſoon as they are put together in due 
portion, they tumultuate and grow hot; and uſually continue th 
till they have diſarmed or mortified each other. Beſides the two hot 
families of ſpirits, there is a third, called by them vinous, or inflann 


acid or alkaline ; for the taſt and ſmell of this ſpecies, is different fy 
both the other ſorts ; and yet it is referr*d to one or the other of thy 
by ſome learned chymiſts ; with whom I need not diſpute about th 
matter, ſince *tis ſufficient for my deſign, if it can be made out, th 
all the three ſorts of ſpirits, the vinous or inflammable, the urinwy 


And to begin with the vinous ſpirits. Theſe are fo producle by 
art, that we ſeldom find them produced by nature alone, wd, l. 
deed, makes the juice of grapes, but not wine, nor the ſpirit of l 
unleſs, by the help of man, that juice be preſs'd out and ferme 
And the caſe is yet more plain in the inflammable ſpirits of ale, it 
and in the like, made by boiling and fermenting the feeds, and oli 
parts of vegetables. And *tis obſervable, that muſt does not, in 
ſtillation, yield a vinous and inflammable ſpirit. I had once the f 
ſure to laugh at a man, otherwiſe very ingenious, who, to catti! 
ſubtile vinous ſpirit, that he would have me think was loſt in the 
mon way of treating wort, cauſed it to work in a copper limbec ; 
which means he obtained nothing but a nauſeous phlegm. I have, "Wl 
found by trial, that raiſtns diſtill'd alone, afford an acid and emp 
matical, but not a vinous ſpirit ; tho* when J carefully fermented u 
in a due proportion of water, they would yield, in diſtillation, u. 
flammable ſpirit, like that of wine. 3 

If it be objcted, that the vinous and inflammable ſpirit, obus 


extricated by fermentation ; I anſwer, that this is gratis dictum, and 
to be admitted without proof; ſince raiſins, and ſuch other fermei 
bodies, do not, upon the ſuppoſed analyſis, made by diſtillation, 3 


a vinous ſpirit, but one very different from ir, And I fee not I 
| | chat 
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ige of texture, may not turn ſome part of the juice of grapes into Chymifry, 
inous and inflammable liquor; ſince a little further change is able YH 
turn the fame juice into an acid liquor, that is neither vinous nor 
J.mmable, as it was before. And I have found by trial, that even 
W: vinegar, crude as it is, being ſatiated with the calx of lead, made 
ſe, would afford a ſpirit not acid, but of a ve different taſt, and 
ammable, like the ſpirituous parts of wine. And if it ſhould be 
ther objected, that theſe inflammable ſpirits were not produced by 
operations, but, pre-exiſting in the newly expreſs'd juice of grapes, 
e only extricated by fermentation ; and, being afterwards diſguized 
the acid particles of the vinegar, were again extricated by diſtilla- 
; the acid falts having fix*d themſelves upon the lead they corro- 
„and thereby given the ſpirits leave to. forſake them; I might 
rve, that the objection alledges no phenomena, to make the actual 
exiſtence of vinous ſpirits appear, either in the juice of grapes, or 
he ſolution of lead. But to examine this matter further, I made a 
harum Saturni with an acid liquor, obtained without fermentation, 
he addition of any fluid from wood it ſelf ; and then diſtilling it, 


10 , per ſe, I had a ſpirit that readily took fire, and burnt away in a 
flame, like that of ſpirit of wine. I know another objection may 
＋ ramed from the doctrine of ſome chymiſts, who would have ſpirit 


vine to conſiſt of the oily parts of the juice of grapes rarified and 
alized. But I need not enter into a diſpute with theſe learned men, 
„ without examining whether their opinion be true or falſe, if it be 
itted, it will be conſiſtent enough with mine. For to ſay, that 
ubtilization, rarifaction, a peculiar kind of commixture with the 
gm, or the like means, the oil contain*d in the juice of grapes be- 
s ſpirit of wine; is but to aſſign the modus, whereby vinous ſpirits 
produced, not to deny their production. And all I require is, to 
it proved, or granted, that inflammable ſpirits are really produ- 
by what way ſoever it be. I ſhall add, tho' experience ſhews, 
honey, being ſkilfully fermented with a due proportion of water, 
ield a greater quantity of inflammable ſpirit, than the wine that 
ae in ſeveral countries; yet when we carefully diſtill'd honey, as 
re fermentation, it afforded us a great proportion of a conſiderably 
ſpirit, that would diflolve ſome metals; but a ſurprizingly ſmall 
tity of oil: whence *tis unlikely that fo inconſiderable a propor- 
of that liquor, ſhould be rarifiable into ſo much inflammable ſpirit, 
ay be obtained from well fermented honey. | 
proceed to the other fort of ſpirits, as thoſe of hartſhorn, blood, The urino. 
Wrmoniac, ſoot, Sc. which we formerly call'd urinous, becauſe of 
great affinity, in many qualities, to ſpirit of urine. But as for 
1 know not whether it will be neceſſary to treat of their origin 
ſince they ſeem not ſimple, but compound bodies, conſiſting 
e volatile ſalt of the reſpective concretes, diffoly'd in the phlegm ; 
tor the moſt part, accompanied with ſome little oil, at firſt un- 
CEE * diſcern'd 
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or by rubbing them one againſt another, Sc. makes a comminui 
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diſcerned by the eye, tho' it afterwards becomes viſible. The p. 
ſence of this oil in moſt ſpirits belonging to this family, may, th, 
bably, be argued from the deep tincture, that, in tract of time, t 
ſpirits of hartſhorn, of blood, Gc. acquire by ſtanding; tho Preſent 
after their diſtillation, and firſt or ſecond rectification, they were hy 
and colourleſs as water. But in ſpirit, drawn, by the help of an ak 
from ſal-armoniac, a concrete not abounding in oily parts, like har! 
horn, blood, &c. and kept for ſeveral years, I obferved no ſuch q; 
colouration. Having, therefore, hitherto, by rectifications and ; 


geſtions, found nothing in theſe urinous ſpirits but a cryſtalline, w, 


tile ſalt, moſt commonly ſeparable in a dry form, and the Phlegn 
was diſſolved in, beſides ſome oleaginous particles that had aſſoci 


themſelves to it; *twere unneceſfary to alledge particular inſtances x, 


this fort of ſpirituous liquors: *tis ſufficient to refer them to our q 
ſiderations on the production of volatile falts. 

That ſome acid ſpirits may be generated, or produced, de no, ml 
ſeem probable from what has been already deliver'd as to the Produ 
of acid ſalts; and from what we ſhall ſay of acid, urinous and vol 
ſpirits, obtained by diſtillation from the ſame body. And if ve th 
the word acid, as J here uſually do, in a familiar ſenſe, without nick 
diſtinguiſhing it from thoſe ſapors that are of kin thereto ; perhaps 
ſpirit of ſea- ſalt, and that of nitre, may be proper inſtances of the pa 
duction of acid ſpirits. For tho? ſea-ſalt, and its diſtilled liquor, hay, 
upon ſome bodies, the like operations, as either of them will n 
tate ſilver out of Aqua fortis, yet the taſt of the ſpirit of ſalt ve: 
ingly different from that of crude falt, not only in ſtrength an * 
trancy, but in being highly acid; whereas the crude falt ha q 
not properly acid, but that which by a diſtin& name is called 1 
ſuch as predominates in brine: and it does not appear 3 1 
ſpirit pre- exiſted in that ſtate, in the falt whence it was obtain jd 
that we may ſuppoſe it to have been made rather by avg 
than extrication. And the like, I think, may, with greater pro i 
lity, be ſaid of the ſpirit of nitre ; for tho? this be highly acid, 4 
nitre that afforded it, is not at all ſenſibly acid: and this — 
ment taſt of the ſpirituous parts, as well as their great me * 
ſolving metals, and other bodies, ſeems to have been produce x 
violent action of the fire, which, by ſplitting the nitrous corpui 


. . . ſe of te 

them into fragments, or particles; which, both, becau 
ſmallneſs and * — may be elevated by the action of * 1 
and becauſe of the ſame minuteneſs, and their ſharp pointed gt 
may. get into the pores of many other bodies, and divide their Þ 


Chymiſts, indeed, may object, that all the acid ſpirit, "—_ cu 
diſtill'd from nitre, was really pre- exiſtent, and only clogs, * ; 
guiz*d by the alkaline ingredient, wherewith it was aſſociated ; "i 


appear, by what J related, of the quick way of making falt-pett6.” 
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W.cting a due proportion of the. ſpirit of nitre to the alkali, or fix'd c 


eed, what I readily grant, that falt-petre may be artificially com- 
zunded of a nitrous ſpirit, and a fix'd alkali ; but does not prove, 
t nature always, or ordinarily, produces nitre, by compounding 
of the ſame ingredients; for, it does not appear, that wherever 
It-petre is generated in the earth, nature has, before-hand, laid in a 
Poviſion of lixiviate ſalt, that is not, with us to be made, without 
e violence of an incinerating fire, and of corroſive ſpirits ; to ob- 
W: which, or either of them, vehement fires are employ'd ; whilſt 
We-petre ſeems to be ſlowly generated in the earth, by gradual, or 
ceſſive alterations of ſome proper matter; wherein, for ought I 
ee obſerv'd, not an acid, but an urinons ſalt is predominant ; ſince 
th, that had long lain cover'd with pigeons dung, in a dove-houſe, 
Ided a volatile Piri and ſalt like thoſe of urine, in diſtillation. I 
W! not, therefore, affirm, that nature never employs fix'd alkalies, 
acid ſpirits, to make falt-petre ; yet, I ſee not that chymiſts have 
Wicrto offer'd any cogent proof, that ſhe muſt neceſſarily do ſo. I 
ther obſerve, that, according to what was formerly noted, ſalt- petre, 
tid in cloſe veſſels, affords but an inconſiderable quantity of fix*'d 
; and that too, a very imperfect alkali ; tho* the quantity of ni- 
us ſpirits was great enough to perſuade us, that nothing near ſo 
ch as was wanting of the entire weight of the ſalt-petre, had paſs'd 
d the receiver. And a friend of mine, by the help of a peculiar 
y, obtain'd near a pound of ſpirit of nitre, from a pound of ſalt- 
re; whilſt, on the other ſide, by a different management, tho?” 
out addition, I obtain'd about ten ounces of fix*d nitre from a 
nd of ſalt-petre : whence, it ſeems 338 that the ſame ſub- 
ce, which, in crude nitre, is almoſt inſipid, may, by an opera- 
a of the fire, be diſtill'd into an highly acid ſpirit, as well as, by 
cher operatior. and way of management, be brought to the nature 
fix'd and cauſtic alkali, It may, alſo, be worth conſidering, 
Wether the perfect ſpirit of nitre may not be depriv'd of its acid na- 
2, and become, or, at leaſt, materially concur, to make up a fix'd 
ali. For, if ſca-ſalt, which chymiſts do not pretend contains any 
h alkali, be throughly diſſolv'd in a ſufficient quantity of ſpirit of 
e, the ſalt, thus compounded, will yield a conſiderable proportion 
fix'd alkali, reſembling that of ſalt-petre 3 which is as likely to 
pceed from the nitrous, as from the marine part of the reſulting 
: and if fo, *tis the more probable, that the ſaline corpuſcles of 
it of nitre, are not primordial bodies, ſince they may be deſtroy'd, 
turn'd into other ſalts : which. is not leſs repugnant to the nature of 
riciple, than *cis to be, de novo, producible from a body that was 
acid before. 3 
may add much probability, to what was above ſaid, concerning 
producibleneſs of the different ſorts of ſpirits, if it ſhall W ; 
that 


t that remains after the falt-petre has been fulminated. This proves. N 
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Chymiſtry. that the ſame body, merely by different ways of ordering it, myy h 
C eaſily brought to afford either acid, inflammable, or volatile ſpiris 
Sg Fane rol as the artiſt pleaſes. 
oe different An inſtance of this, we may have from ſome kinds of pulſe, 
treated, afford beans, &c. which, if newly gather'd, and diſtill'd in a retort, agyy 
foe kinds of beſides a great deal of phlegm, an acid ſpirit. And I had fg, 
ſpirits. ſpirit from either peaſe, or beans, or both, after they had been ker 
till they loſt their verdure. But if theſe ſeeds be, at a fit tip 
duly fermented with common water, it will not be doubted, but thy 
they, as well as other mealy ſeeds, muſt yield an ardent ſpirit : hy 
it will not be eaſily believ'd, that without adding any thing to then 


and barely by keeping them in a dry place, for a certain nunjs 


of months, they will yield a ſpirit, that by one, who did not kw, i 


whence it proceeded, would be judg*d near a-kin to that of urine, 
of hartſhorn, and to other ſaline liquors, drawn from animal (4, 
ſtances ; yet, having diſtill'd theſe pulſe, by themſelves, and withyy 
ſo much as bruiſing them, they afforded ſpirits, not only far mg 
| like in ſcent to thoſe I juſt enumerated, than they were either y 
acid or vinous ſpirits, but allied to them in more intimate qualitis 
fince they would, as the ſpirit of urine and hartſhorn, make a confi 
with acid ſpirits, turn ſyrup of violets green, diſſolve copper bi 
precipitate a ſolution of ſublimate into a white ſubſtance, and gin 
the other diſtinguiſhing marks of volatile and urinous falts and 
ſpirits. : 

Vegetables, alſo, may eaſily, by a dextrous ſublimation, be brug 
to exhibit many of their nobler parts in the form of a dry lil, & 
well as in that of a ſpirituous liquor. 

The freſh juice of grapes, or muſt, tho' ſweet in taſt, will, i 
be timely diſtill'd to the conſiſtence almoſt of a ſyrup, yield a g 
quantity of phlegm, but no ardent ſpirit ; and if the ſuperfluous moi 

be ſkilfully evaporated, there will remain a kind of ſapa, of a pl 
ſant tartneſs, which I have known uſed in ſome places, as an d. 
cellent ingredient in ſauces, and alſo to ſpread upon bread, inf 
of butter. 

An acid and But if this ſapa were preſently diſtill'd, I ſuppoſe it would yi 
aue ri no vinous, but an acid ſpirit ; tho' for want of vineyards in E 
= -- we. could not examine any liquor taken out of great veſſels of mu 

Selen and therefore cannot ſay, preciſely and experimentally, what diſtll 

liquors it wou'd afford; ſince I know not, certainly, whether the la 
quantity of the ſweet liquor, and its continuance for ſome time in ł 
ate of what they call muſt, may not ſomewhat alter its production! 


but if, as it is probable, that diverſity be not conſiderable, 1 i 


ſafely ſuppoſe the vinous ſpirit, afforded by the juice of grapes, a 
fermentation has turn'd it into wine, is a produced thing, and n 
not in that form pre- exiſtent in the juice; for having purpoſely cu 


ripe grapes to be moderately preſsd, that the juice might, wi 
mi 
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Puch dreggy matter, be ſqueezed out; we put this liquor into a glaſs Chymiſtry. 
ed and body, and, diſtilling it with a gentle fire, obtained a ſcarce cre- 
Wble proportion of phlegm ; and then transferring the inſpiſſated remain- 
r into a retort, after having kept ſome of it for ſapa, we proſecuted the 
| Faillations with a ſtronger fire, and obtained not a vinous, but an acid 
| Writ; as we found by its ſmell and taſt; by its corroding fragments 
coral, even in the cold; by its growing ſweet upon minium, Se. 
Worccable to this experiment I found, by tryal, that raſins, which 
nſiſt chiefly of the juice of grapes inſpiſſated in their ſkins, by the 
Folation of the ſuperfluous moiſture thro? their pores, being diſtill'd 
a retort, did not afford any vinous, but rather an acetous ſpirit, 
Wt as an acid liquor wou'd work upon ſeveral bodies like ſpirit of 
egar; and yet, as was formerly noted, tis known that raſins, 
ng fermented with a due proportion of common water, will, after 
ertain time, afford a vinous and inebriating liquor. And tho' in 
better ſort of the known ways of making artificial wines, many 
nths, are uſually ſpent in the preparation; yet I have practiſed a 
chod which conſiſts chiefly in a determinate proportion of the wa- 
to the raſins, by the help of which, the liquor, in very few weeks, 
= fit to drink; and conſequently to afford, by diſtillation, a vi- 
s ſpirit. 
lay, from the juice of grapes, even after it has been duly fer- An acid ſpi- 
ted, there may be obtain'd by diſtillation, a liquor, which, having 7# 9 wine. 
found mention'd in authors, I take the liberty to name, upon ac- 
t of its taſt, and ſome other qualities, acid ſpirit of wine. And 
oſe to make the experiment with canary, as a wine fully ripe, and 
Wote from an acid and tartarous nature. We took, then, ſome good 
ary, and having with a digeſtive- furnace, and in a glaſs head and bo- 
flowly drawn off the ardent ſpirit firſt, and then the phlegm, till 
We remain'd a liquor of the conſiſtence of a thin ſyrup, we remov'd 
Eto a retort, and diſtill'd it by degrees of fire; whereby we obtain- 
oy beſides a ſouriſh phlegm, that came firſt over, a true acid ſpirit ; 
ppeared, not only by the taſt, but by the hiſſing noiſe and nume- 
bubbles that were produced, when we poured it upon a lixiviate 
as allo by this, that having put it upon powdered corals, it began 
iy to diſſolve them, even in the cold: we likewiſe made it cor- 
W {ome metalline and mineral bodies. As this acid ſpirit of wine 
a different origin from that of other known acid ſpirits, and even 
ſpirit of vinegar, I thought it probable, that it might have 


"WW peculiar qualities ; and having pur ſome of it upon filings of 
, 1 A N manner, that part of them being firſt moiſtened there- 
„ ou'd remain expos d to the air; and the others lie beneath the 
and Ft or; I found, tho? the tryals were made in the cold, that, in a: 


or two, the expoſed filings had gained a fine bluiſh green colour; 
| the ſpirit that ſwam upon the other, in few hours, acquired a 
* redneſs, which afterwards, in two or three days, degenerated into-a 
co- 
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Chymiſtry. colour like that of the expoſed filings. The Caput mortuum of th 
W YN diftild wine I found a more fix'd body than one wou'd have g. 

pected: and tho? probably the finer part belonging to the juice of gran 

being attenuated and ſubtiliz'd, was changed into an ardent ſpirit, wy 
therefore appeared not in the diſtillation in the form of oil; et 
not unlikely, that the courſer part of the oleaginous ſubſtance rem 
ed ſtill in the Caput mortuum; for holding it in the flame of a cut 
I obſerv'd, that it wou'd partly exhale in thick ſmoke, partly ng 
and as it were fry, and partly burn with an actual flame, which y 
not only continued while that of the candle cheriſh'd it, but wy; 
after it was removed from thence, continue to flame for a conſider} 
time: and a parcel of it being caſt upon quick coals, burned viz, 
blaze, almoſt as if it had been amber or bitumen. 

A wolatilh To return to our juice of grapes; we ſee, merely, by a ſlight d 
or urinous ſpi- renee, in Point of management, it may be made to afford either at 
rit from ld nous or acid ſpirit: and I ſhall now add, that it may be brought 
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SO” yield a volatile or urinous one; for *tis known, that, in proccls of tin WW Now! 
wine affords tartar z and tho' chymilts ſuppoſe the ſpirit of tartar; Wine of 
of a quite different nature from that of urine and of ſoot ; and th onful 
tar diſtill'd in the common way, affords an acid ſpirit, and anothet Ha pou 


I call anonymous; yet, by a peculiar and low way of operating, [kn 
been able to obtain from crude tartar, without any addition, a fh 
tuous ſubſtance, that in taſt, ſmell, and ſeveral manifeſt open 
much more reſembleèt the volatile ſpirit of foot, obtain'd as mired 
tartar was, by mere diſtillation, than an acid ſpirit 3 with wicht 
diſpoſed to make a conflict as ſoon as they were put togethi. bu 
ſuch a kind of volatile ſubſtance may be, far more eaſily, obtain ina a cert 
the lees of wine, than from tartar ; for having been informed, tutu - _ 
expert chymiſt, in Germany, had found the way to get much wf <© 
falt from lees of wine, I reſolv'd to try whether it might into 
done without any addition; and having procured ſome of the b * 
of Rheniſh wine, I caus'd them to be expoſed in broad vellels 0 e 
: ſun, and the free air, that they might leiſurely dry, if not al ie 
impregnated, in order to the volatility of their ſaline parts. 1 Peer, 
theſe dry*d feces being carefully diſtill'd in a retort, by degtes booths, 
fire, the liquor was ſlowly rectified ; by which means there aſc 
before the phlegm, a ſpirituous part, which wou'd turn ſyrup of 5 R 
lets green, precipitate diſſolv'd ſublimate into a white powder, N 
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colour it ſelf upon copper with a deep blue, &c. from whe = : +, Sm 
may infer, that the ſame matter, as it is differently managed, m gentle 


made to afford an acid, and one we call anonymous, an acetous, 

nous, and a volatile ſpirit. . 

Obſervation And here I will relate ſome of the more expeditious and ay WES 

| upon a new a- that I have made about that kind of liquors, which I ſtyl .- plants he 
norymous pi. nymous 3 becauſe when I firſt ſeparated them from the acid 7 = 

oy wherewith chymiſts had before confounded them, their properties“ 


mous, 2 


or. II 
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ving not ſufficiently diſcover'd their poſitive properties, I call each 
4 nes 1 ſpirit of the body that affords it. 

| But 'tis here proper to premiſe a few things in the general. 1. Our 
Wi:aphorous ſpirit may be obtained, by diſtilling the liquor afſorded by 
ods, and ſeveral other bodies, from coral, or calcined lead; for by 
s means the acid corpuſcles of the menſtruum will work upon the 
ral, or the lead, and ſo faſten themſelves to what they corrode, as 
ily to part with the adiaphorous ſpirits, which are thus permitted to 
end, by themſelves, and fall into the receiver in the form of a liquor. 
Endeavoured to try, whether there was any difference in gravity or 

edneſs, between 1 acid and neutral ſpirit of wood, without morti- 
ng the former; and whether, by the help of this gravity and fixed- 
„I could ſeparate the acid from the other, and ſo preſerve it diſtinct. 


; Wn order to this, I cauſed a quantity of the rectified ſpirit of box, to 
. ſloyly diſtill'd in a glaſs body and head, placed in ſand, with the 
ee of a lamp; and in the firſt 24 hours, obtain'd but about two 


Wonfuls of liquor; and tho? the menſtruum firſt put in, ſcarce exceed- 
Wa pound, yet it was ſeveral days and nights in drawing over. And 
The operation, the liquor that firſt aſcended was not phlegm, but 
a very piercing taſt; yet without any manifeſt acidity diſcoverable 


'Tis obſerved by M. Homberg, that to- | miſtry. This ingenious gentleman, after- 
the concluſion of the analyſis of a | wards poured about ſix parts of diſtilled 
, unfermented, there uſually comes | vinegar, upon one of ſpirit of urine, well 
a certain liquor, which appears to be | ſaturated with ſalt, and no efferveſcence, 
an alkali, and an acid; for it makes | nor ebullition enſued : and theſe were di- 
png ebullition with ſpirit of ſalt, and” ſtill'd in the ſame manner, with the ſame 
pes the tincture of turnſol red. To exa-; effect as the former. Hence M. Homberg 
into this phenomenon, he 1 concludes, that there is a certain propor- 
d two plants, the one abounding in | tion of force required to make an acid 
alt, the other in acid; and rectify- work upon an alkali, For, in theſe caſes, 
ee acid -of the one, till it reſembled | the 1 on one ſide too weak, and the al- 
kd vinegar; and purifying the ſalt of | kali too ſtrong. A vegetable acid, he ſays, 
dther, he plentifully diffolved of this | is a Sa! terre, attracted by the plant, ground, 
n its urinous ſpirit. Then mixing the | broke to pieces, and weaken'd in the circula- 
together, no ebullition enſued ; tho" | tions and fermentations it undergoes therein: 
would, both, apart, make a very great | but, that a ſtrong ſpirit of urine, well impreg- 
eſcence, the one with ſpirit of ſalt, | nated with volatile ſalt, muſt be full of ſolid, 


e other with oil of tartar: and long | maſſy parts, which lying cloſe by one ano- 
zuing thus quietly together, he had a 


. 
—_ 


hende! ther, are not to be ſeparated by a ſmall force. 
* to ſeparate them by diſtillation 3 but | And, acccrdingly, a mineral acid, which has 
„ MI) y gentle heat firſt raiſed a liquor light- | never been weakened like the other, eagerly 


nous, and at length there aſcended a | falls upon that ſpirit of urine, and ſo will the 
> Cryſtalline, ſaline falt, that yielded | vegetable acid too, if the urinous ſpirit be 
ing of an urinous ſcent. This in- ſufficiently diluted and weaken'd with phlegm. 
is wonder; for ſuch a volatile ſalt See Memoir, de Þ Acad. A, 1701, p. 288. 
nt he thought a new thing in chy- | | 


or. III. D d d by 


| tle known to me; but having ſince found them to differ in {e- Chymſtry. 
of aua from vino, from acid, and from urinous ſpirits; and A OI 


Chymiſtry. by the tongue, tho' by putting it upon fine powder of coral, i 
TD ke operation, that made me think it not wholly void of 1 
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ticles. And having often ſhifted the receiver, the better to jy 
whether the portions of the aſcending ſpirit were conſiderably 4g 
rent in quantity, I found the liquor that came over towards the ly, 
end, ſharper than before: and having, at length, diſtilled all I c 
make riſe, we found the laſt parcel to be of a good yellow colour, f, 
thoſe that preceded it were limpid; and this was in ſcent ſtroyy , 
vinegar, and to taſt more acid than ſpirit of common vinegar ; {9 
had I not known how it was obtained, I ſhould have ſuſpected it n 
Acetum radicatum; and, accordingly, I found it to be a very active n 
ſtruum in the diſſolution of ſome bodies, that, for trial ſake, wary 
into it. Now all this ſeems to argue, that the acid portion of (i 
diſtilled liquors, is more ponderous, or more fixed, than the adiny 
rous ſpirit, which, upon that account, may be, in great part, ſepuz 
from it by bare diſtillation, if carefully performed. 

2. I have obſerved theſe neutral ſpirits to be not, all of them. 
every reſpect, of the ſame nature; for tho* they agree in ſome gem 
properties, which entitle them to the ſame ſpecies or denominatio y 
they ſometimes differ from one another in particular qualities, | 
muſt not, therefore, be thought ſtrange, if ſome of the experinz 
I ſhall ſet down, do not punctually ſucceed in their hands, who 
not make uſe of the anonymous ſpirit of box, which I employed; i 
when I ſpeak of an adiaphorous ſpirit in general, I mean the ſite 
box; which I had freed from its acid part, by diſtilling it from qi 
coral, | 

3. Tho' the few chymiſts, who have taken notice of the dil 
liquors of-woods, for example, look upon them, by reaſon of theru: 
traits, as merely acetous, and accordingly call them the vinegas,! inſi 
acetous ſpirits of wood; yet, really, the acid portion of theſe di 4 
liquors, is far from being the greateſt. For, beſides what other 5 

J have made to ſhew this, I took eight ounces of the rectifed F p 
of box, wherein the acetous and neutral ſpirit remained confouns , 
as they had been in the firſt diſtillation ; and having poured thi 
a quantity of calcined coral, ſufficient to ſatiate the acid cori 
which quickly fell to corrode it with noiſe and bubbles, we 2 
diſtill'd it, to a dryneſs, in a glaſs head and body; by which 2: 
we obtained of adiaphorous ſpirit very near ſeven ounces and a 
and ſome of the menſtruum being waſted in the operation, th 
corpuſcles remaining in the bottom with the coral they had conv 
weighed but between two and three drams; which ſhews, hit? 
withſtanding the conſiderable quantity of ſtrong ſpirit of s 
that the Jiang liquor of box contains, the corpuſcles that ma 
ſo acid being concentred, take up but little ſpace. And 5" 
rational to ſuſpect, that the acetous corpuſcles, being made "i 
fermentation, might have ſomething peculiar in their nature, * 


f 
1 
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Jem to be gradually diſtill'd, with a ftrong fire, from the coral z and 
ereby obtain'd a very red ſpirit, which, tho* many chymiſts wou'd 
Ne ic for a volatile tincture of coral, was of a very ſtrong ſcent, and 
Wk exceeding piercing, but very different from that of acid li- 
ors. 
whether our adiaphorous ſpirit may be generated by the commixture 
the finer parts of the oil of the wood, reduc'd to an extraordinary 
nuteneſs, and thereby render'd fit to be exquiſitely mix*d with the 
legm, and ſtrictly aſſociated with its particles, I ſhall not, till I am 
tter furniſhed with experiments, venture to determine. 
Having premis'd theſe general obſervations, I ſhall proceed to par- 
ulars; but deſire it may firſt be noted, that for the better diſcerning 
phenomena to be produced, I made almoſt all the following expe- 
ents in cylindrical glaſſes, about an inch in diameter. 
1.) Having into our adiaphorous ſpirit of box, drop'd a convenient 
Wntity of ſtrong tranſparent oil of vitriol, and ſhaken the liquors 
ether, there preſently emerg'd a rich and lovely red colour, which, 
rſt, was diaphanous, but afterwards grew ſo deep as to be opake; 
by ſhaking the glaſs, the thin liquor that wou'd flowly glide down 
inſide of it, being held againſt the light, manifeſted the colour to 
Wiſtill red, but much more dark than before. 
.) Some common Agua fortis being put to our neutral ſpirit, and 
en a little with it, preſently gave it a rich amber colour, but not 
ue red; but if the liquors were not mingled by agitation, the ſpi- 
ſlowly and gradually obtained the ſame colour: after this change, 
ſpirit continued tranſparent ; and, which ought not to be omitted, 
change, at firſt, was wrought without any manifeſt precipitation, 
afterwards, when the mixture had reſted a good while, there ap- 
ed ſome little and light feculency at the bottom of the glaſs ; and 
Winſide of it, as far as the liquor reach'd, was ſullied with a cloudi- 
oot caſy to be waſhed off. One circumſtance more of this tryal 
vv 00, | muſt not omit ; that notwithſtanding the ſtrong and offenſive 
LS, uſual in Agua fortis ; it had in our mixture either none, or a 
[ faint one; being conceal'd, ſuppreſs'd, or diſguized by the pre- 
\ nant odour of the adiaphorous ſpirit. 
) Some ſpirit of ſalt being added to our ſpirit of box, the mix- 
| became much leſs tranſparent than the liquors before their con- 
jon, and for a day or two, was only whitiſh ; but when we re- 
d it into a digeſtive furnace, and kept it there for many hours, 
quir'd a high colour, partaking of brown and yellow ; and appear- 
have let fall ſome little ſediment. . 
Having put ſome of our adiaphorous liquor on ſalt of tartar, it 
not any ſenſible operation upon it, except that it diſſoly'd the ſalt, 
alter ſome digeſtion, appeared of a yellow colour, tending to 
n, and faſten'd to the inſide of the vial in many little grains of 
FUSE | ſalt, 
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Chymiſtry. ſalt, that ſeemed to have been firſt diſſolv'd, and then coagylyy 
again in new figures. wy 3 

(53. ) Our adtaphorous liquor being confounded with highly reajg, 
fpirit of wine, neither of them appeared, conſiderably, to change th, 
colour; there only appeared a ſmall tendency to a yellow, or to 
opake by their conjunction, even after ſome days Cigefting ; but tþ 
vinous ſpirit did not hinder the other from turning red, by the ag; 
of ſome ſtrong acid, when poured on the mixture. 

(6.) Rectified ſpirir of urine, put to our adiaphorous liquor, did jy 
make any conflict, but joined quietly, with it, or manifeſtly cha 
the colour of either, whilſt they were kept many hours in the |; 
but being transferr'd into a digeſtive furnace, and there detain'd wif 
a night or two, the liquor acquir'd a high colour, which was am 
orange-brown 3 and there appeared ſome little feces at the bom 
Having made theſe tryals upon our ſpirit with ſimple liquors, I thaꝶ 
fit to make ſome with ſach compounded ones, as the ſolution of u 
tals; to ſee, tho' it were neither, manifeſtly, of an acid, an uring 
or a lixiviate nature, if it would precipitate any part of the diff 
metals. 

J.) To proſecute this inquiry, I drop'd into ſome of our ſpin, 
little ſolution of refined gold, which, at firſt, imparted its om & 
lour thereto ; but the mixture quickly loſt its tranſparency, and 
muddy, and, after a while, let fall a conſiderable quantity of i 
_— or precipitate ; the upper liquor having acquired a bm 
colour. 

(8.) Having mix'd our ſpirit with a good ſolution of cruit h, 
made with an appropriated menſtruum, that diſſolves it readily, at 
clear, almoſt as Agua fortis does common ſilver; the mixture pri 
became muddy, and after ſome days let fall a large ſediment, 
which ſwam a liquor between brown and red. 

(9.) We put to our ſpirit of box, ſome fine blue ſolution of cot 
made with an urinous ſpirit ; and ſoon perceiv'd the mixture to g 
turbid, which afforded us, tho? but very ſlowly, a plentiful reſidem 

(10.) We mixed with the ſame ſpirit a convenient quantity of in 
infuſion of ſublimate, made in fair water; but found not any mil 
action between thoſe liquors, no more than between dry and undi 
ſublimate, and the ſame ſpirit, when we kept them together, 1 
ſame vial. | 

(11.) Mixing our ſpirit with oil of tartar per deliguium, theredidn 
ſuddenly, appear any manifeſt change; but having digeſted the 
ture for ſeveral days, there precipitated a light feculency, whill 
upper liquor, which was tranſparent, appear*d of a colour ind 
to red, 

(12.) We, alſo, mingled with ſome of it a convenient quanty: 
vitriol of copper, diſſolv'd in fair water, till the liquor ſeem'd ” 
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A with the vitriol; but I remember not that, in ſeveral days, the Cyymiſtry. 
A 


Elution grew manifeſtly opake or difcolour'd. 
(13.) We put to our ſpirit a ſolution of tin, made in a menſtruum 
at diſſolves it clear; but very little alteration enſued, tho? we left 


e liquors for many hours together. 


(14,) But, when I put to our ſpirit a convenient quantity of the ſo- 
tion of mercury, made in Agua fortis, the colour of the mixture be- 
Ine firſt deeply yellow; and, in a minute or two, intenſely red; and 
ing digeſted for ſome days, I found, at the bottom of the vial, a 
hite precipitate, much larger than I expected; and the tranſparent 
uor that ſwam above it, was of a rich golden colour. Whether 
yſicians or ſurgeons ſhow'd apply this precipitate, or tinged liquor, 
medicinal purpoſes, I ſhall leave them to conſider. . 
(15.) Several of the foregoing experiments were try*d with the ſpi- 
of other woods, beſides box, and in particular, with thoſe of oak 
Wd cuaiacum 3 the phenomena whereof were not, always, the fame 
th thoſe above recited ; which may, probably, argue ſome difference 
the nature of ſuch ſpirits, as there 1s in the conſtitution of the woods 
Wit afforded them. 
W(:6.) Having put of our neutral ſpirit upon ſome pieces of fine red 
Wa], and kept them together for many days, the liquor did not ap- 

Ir to have extracted any tincture from them ;. tho' the upper part 
che highed fragments ſeem'd to be turn'd white. 

17.) And, laſtly, taking a parcel of this ſpirit, that came over by 
ification, in a N long before the more fixed acetous 
Writ aſcended, I expoſed a vial, ſcarce half full of it, in a very ſharp 
y night, in a garden covered with ſnow and ice; but it was ta- 
up, the next morning, not all frozen, tho? leſs limpid than be- 
3 and thus it continued, either in a greater or leſs degree, for ſome 


g Ie ks after. 


SE CT, III. 


H E ſubſtances which in call the ſulphurs of the mix- That fulphurs 
elp of the fire afford them, are not are producibles 


ed bodies, that, by the 


ſo uniform a nature as might be expected in the portions of the 
Ne principle, For, as on the one hand, they make inflammability 
conſtituent character of ſulphur; ſo on the other, tis obvious, 

t there are, at leaſt, three ſubſtances, manifeſtly different in con- 
ence, texture, or both, which, according to that notion, ought to 
referr'd to ſulphur. For ſometimes the inflammable ſubſtance, ob- 
d from a mixed body, by means of fire, appears in the form of 
oil, that will not mix with water; ſometimes. in the form of an 

| inflam- 
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r; and 


ſometimes, alſo, in the form of a conſiſtent body, almoſt like con It w 
mon ſulphur. _ | | Thoſe 
'Tis not, however, impoſſible, that in moſt mix'd bodies, Whath r 
called ſulphur, may be no primordial ingredient, but rather a g,,, | my 
rated or reſulting thing. For what is common to theſe dite | = 
bodies, which paſs under the name of ſulphurs, and is the eff» WI 20 
quality that diſcriminates them from the other material priny, gy 
of mixed bodies, muſt be confeſs'd, if we will ſpeak intelligibly, 10 1 F 
be a diſpoſition to be turn'd into fire, and uſually, alſo, into fv, RE 3 
But ſulphur, it ſelf, is made of the ſame univerſal matter wh Pam 
other bodies conſiſt, and is only a coalition of certain particles t, 4 an 
of; whoſe aggregate, by having a particular texture, motion, 6, | ?& 
acquires thoſe properties, on whoſe account it 1s called ſulphur, ay Wa... 
cherefore, if the like texture be found in other portions of matter; u hei 
if art and chance can frame, and bring together particles of mats, e d. 
and give them ſuch a texture, as diſpoſes them to be kindled, ui Wt. 
flame, or burn away; theſe qualifications of ſuch an aggregate d orifel 
corpuſcles, entitle it to the nature of a ſulphur; whether this pom ple q 
of matter conſiſt, or largely participate of the chymiſts primeval ii. WWoure, 
hur or no. For, it is not by virtue of the long duration of a this, en ex 
be by the eſſential qualities belonging to it, that a body deſerye it w: 
denomination. Thus, the ſnow that fell yeſterday, and was genera or! 
inſtantly, is as true ſnow, as that which has lain for many years oe Mrit o. 
Alps. And, in the judgment of the chymiſts themſelves, a pom of ined f 
quick- ſilver newly tranſmuted, by a grain or two of their elixi, g rpoſe 
gold, becomes as true gold as that which was coeval with the not e, 
ancient mines of that metal. er fi 
That *tis not neceſſary the oil or ſulphur, obtained, by the fir ion, 
from mixed bodies, ſhould be a primeval element, or principle, my Þ iſ ſpir 
be probably argued from the growth of plants, fed merely by water; o 
which nevertheleſs afford an oil in diſtillation. And, we ſee, that n pi 
almond-trees, walnut-trees, Sc. the rain water, which inſinuates * WF vitri 
ſelf into their roots, is, by ſucceſſive changes of texture, reduced im > liqu 
the oil, which the fruit, by expreſſion, ſo plentifully afford. And th, b 
to obviate the ſuſpicion, of common waters being impregnated wit d, the 
the groſſer juices of the earth, I employ'd diſtilPd water to nouril ts w] 
a plant. | | Wether 
A ſprig of mint, put into rain-water diſtill'd, and fed, almoſt who Wourcd 
with re-diſtilled rain-water, weighed, at firſt, three grains; and bem a chan 
taken out when it had grown leſs than a month, weigh'd, after it % plainl: 
well dry'd with paper and a cloth, ten grains and about a qua e oil. 
Another ſprig, put in and taken out at the ſame time with i Mereas : 
former, had attain'd to near four times its firſt weight; and ſhot c nmon 
a ſecond. fprig much higher than the firſt, and many roots, ſome "the by 
them near as long again as the whole plant when it was firſt put in. | eral w 
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lcwe conſider what a great quantityof oil is afforded by an olive- yard, Chymiſftry. 
-hoſe trees are, probably, nouriſhed chiefly by rain- water, that, being NW 
bibed by the roots, is by various digeſtions, or preparatory changes, 
; -ned into oil; it will appear probable, that oil may be produced of 
er ſubſtances ; ſince in our inſtance it ſeems to have been made by a 
T.-nſmutation of water; tho? this be generally reputed of all liquors 
e moſt contrary to, and is evidently of a nature exceeding diſtant 
om it. 
And here I will relate an experiment, by which I attempted to 
Sroduce oil out of only two diſtilled liquors, that, according to the 
dmmon eſtimation of chymiſts, are uncompounded bodies; however, 
ey are each of them readily diſſoluble in water, and in one another. 
ake, then, of oil of vitriol, and of ſuch ſpirit of wine as is totally 
fammable, an equal weight; mix them together, by degrees, leſt 
We heat they will produce, ſhould cauſe ſome inconvenience; and ha- 
Ws digeſted them, with a very wary management of the fire, draw 
W what will come over; and you ſhall obtain, beſides a ſubtile and 
oriferous ſpirit of wine, and an acid, ſulphureous liquor, a conſide- 
Wble quantity of chymical oil; which I have had ſometimes deeply 
Wloured, and ſometimes clear like fair water. Nay, it has ſometimes 
en exceeding fragrant, and without any acidity at all; tho? the taſt 
it was very ſubtile and piercing, but no way like that of any faline 
Wuor I know: whence we may doubt, whether it is made of the 
Writ of wine, or of the oil of vitriol. The circumſtances laſt men- 
ned ſeem to perſuade the former; eſpecially ſince I found, by trial, 
Wrpoſely made, that this oil would readily mix with good ſpirit of 
e, which had never been concern'd with oil of vitriol : but, on the 
er ſide, it ſeemed conſiderable, that the oil of vitriol, by this ope- 
ion, was much weaken'd and changed; and it appeared not whence 
W {pirit of wine ſhould have ſo great a fragrancy. Beſides, this oil 
ſo ponderous, as to fink not only in common water, but in the 
Sa ſpirit it ſelf ; which ſeemed to be the remains of the alter'd oil 
vitriol. But I need not be ſolicitous to determine, which of the 
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d int d Iiquors afforded this ſtrange oil; for it may well be compoſed of 
And th, by their mutual action, and the operation of the fire. If it be 


d, that this inflammable ſubſtance is made by the extrication of the 
ts which Jay concealed in the liquors, before they were brought 
Wether ; it may be anſwer'd, that till this be prov'd, our cauſe 1s 
fourcd by the experiment, wherein there appears nothing ſo likely 
a change of texture, to produce our anomalous, chymical oil; ſince 
W plainly ſeems to reſult from two bodies, whereof neither was a 
oil before. For each of them would readily mix with water; 
Wereas this oil of ours being ſhaken with water, would break, like 
"mon oil, into numerous little globules, which, preſently after, ſunk 
the bottom, and re-united there into a liquor, that I have kept, for 
lh cral weeks, in the water, and found it, at laſt, undiſſolved thereby. 
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A the nobler parts of vitriol ; and the ſulphur of that having extraqrg; 

| | 308 as aſcribed to it, by ſome of the moſt famous and ing; 
gent chymiſts, I kept a quantity of this oil, for ſeveral years, to q; 
ſerve the alterations* that time would produce in it; and aſterwarch! 
imparted the medicine; the firſt trial whereof proved very ſuccegfy 

And tho chymiſts ſhould prove, that our dil was but ſeparated fron 
the ſpirit of wine, or the oil of vitriol, in which it was latent before 
the experiment would {till afford a conſiderable reaſon for queſtion 
a principal point in the vulgar chymical doctrine; wherein *tis og 
dently pretended, that, from the number of ſuppoſed ſimilar ſub 
ces afforded by a mix*d body, it was actually compounded of 25 


number of diſtinct and true material principles, and a determiny 


quanity of each. For if from a diſtilled liquor, as the oil of yi 

or from alcohol of wine, which is commonly reputed uncompound 

a liquor of quite another kind may be ſeparated 3 how little realy 

have we to take it for granted, that every diſtilled liquor, ſuppak 

one of the component principles of the body that afforded it, i, 
homogeneous ſubſtance, not further diviſible into different parts? 

Ard in cn. AS for the production of that kind of ſulphur, which goes underty 

fiftent/ulphurs, name of inflammable ſpirits, it is ſufficiently conſidered in treating, 

| vinous ſpirits. But what I have hitherto faid, indeed, relates oy 

to inflammable liquors 3 whilſt it may be pretended, that ſulphur, i 

its proper and primary acceptation, ſignifies a mineral body. Bu, 

as we formerly ſaid, the chymiſts uſe the term ſulphur ſo ambiguuly, 


that *tis hard to avoid the confuſion which they ſeem to have afch; Wh 


yet, beeauſe the moſt . intelligible and particular notion their vi 
ſuggeſt of ſulphur is, that *tis a combuſtible and inflammable pri 
Ple, I have hitherto treated of it as ſuch. And as for that ſubſtane 
which is commonly known by the name of ſulphur, tho' there x 
chymiſts, who have affirmed they can ſeparate ſuch a ſulphur i 
vegetables and animals; yet ſince they teach us not the way of 10 
it, nor give us any proofs, beſides their own. words, that they : 
done it themſelves, the thing has ſeemed improbable to the _ 
dicious of their own party; only a follower of Glauber I find to - 
undertaken, by his maſter's directions, to produce a real N= 
the mineral, out of vegetable charcoal, by a way, which, * 
it has deceived more than him, and is ſpecious enough to impoſe Us 


7 | 1 it at: Wa 
the leſs cautious, I ſhall here ſet down and examine, as I made It! 


the author. | g By T 

We took equal quantities of good oil of vitriol, and of * 
ſea-falt, diſſolved in as much water as was requiſite: this = 
we ſlowly diſtilled, till the bottom was thoroughly dry; then gelt 


4: : f t 
aſide the liquor, we took out the Caput mortuum, and having bear 


. g ji 
powder, with 4 or x part of its weight of charcoal, we put xl 1 
crucible, and kept the mixture melted in a vehement fre, 2 


Chymiſtty. Some odd properties of this oil make it ſeem likely to Participate 
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W.-w of a dark, reddiſh colour: by this time ſuch a change was made C 


of ſal-armoniac were ſeaſonably diſtill'd from it, with a moderate 
e, the — ſpirit would be manifeſtly impregnated with ſulphur, 
Nat was caſily ſeparable ; which may alſo be by ſeveral other ways 
tained from the ſame fixed Caput mortuum. 
do not, however, take the ſulphur thus produced, to have been 
e vegetable ſulphur of charcoal, but a mineral one, that lay conceal'd, 
a liquid form, among the ſaline parts of the oil of vitriol. 
For *tis not likely, that ſo ſmall a quantity of charcoal as was em- 
Py'd in this experiment; and much leſs, that fo ſmall a quantity as 
py ſuffice to make it, can contain ſo much ſulphur, as might this way 
obtained. 
and that common vitriol is not deſtitute of mineral ſulphur, ap- 
Ars from the ſulphureouſneſs of the marcaſites whereof *tis uſually 
de. So that in ſeveral countries, as about Liege, and in ſome parts 
ah, from the ſame ſubſtance that affords vitriol, they obtain, by 
Millation, great quantities of common ſulphur, which is ſold for ſuch 
W other countries. And I have found, that there may be obtained 
Wn vitriol, an oil, and a Caput mortuum, which, put together, afford 
intolerable ſcent of common ſulphur. 
WAnd I have, ſeveral times, purpoſely try*d, that by diſtilling together 
mon oil of turpentine, and common oil of vitriol, the former of 
Wi: liquors would make a ſeparation of ſome of the ſulphur, that 
T concealed in the latter, and as it were extract it; fo that, beſides 
xceedingly ſulphureous liquor, which was ſometimes made white 
the diſſolved ſulphur that paſs'd into the receiver, we had in the 
of the retort, a yellowiſh, ſolid body; which being put upon 


k-coals, would, after a little yellow flame, afford much bluiſh 
re e, like that of common ſulphur, which it alſo reſembled in 
In And ſuch a kind of ſulphur I have alſo ſeen, in tract of time, 
con le it ſelf, in conſiderable quantities, at the bottom of the liquor 
y 1 ed from the mixture of the two oils above mentioned. Nor 
ore || theſe the only ways by which I have obtained from oil of vitriol 
0 - f _ proofs of its containing a mineral ſulphur, very like the com- 
Ir, ort. 
Decals Bn nd, in particular, J once put into a retort, one part of running 


Wcury, and four of oil of vitriol ; and having diſtill'd of the men- 
m by degrees of fire, there remained at the bottom of the glaſs 
Fry white powder; which being afterwards gradually urged with 
nu 0" ger fire, afforded, in the upper part of the retort, a great many 

bodies, that looked like half beads of amber. Theſe, by their 
ls to melt, by their ſmell, and by the bluiſh flame they afforded 
WE burnt, appeared to be a kind of ſulphur ; which ſeems far 
IE likely ro have proceeded from ſo homogeneous a body as 
W6-lilver, than from the oil of vitriol; wherein we have ſhewn 
Lor. III. Eee there 


the maſs, that it both ſmelt and taſted rank of ſulphur; and if ſp i:... 


294 The Producibleneſs of 
Chymiſtry. there are many ſulphureous as well as acid corpuſcles. And 85 
WY NV uniting the oils of turpentine and of vitriol in a due Proportia, 

conſtantly obſerved, that they incorporated into a mixture that k 
deeply red; I ſuſpected the chymical cauſe of this phenomem 
might be, that the oil of turpentine made a ſolution of .,,, 
ſulphureous particles it met with in the oil of vitriol ; as yy g 
that common flowers of ſulphur give a redneſs to the oil of ty, 
tine, when diſſolv'd therein. And accordingly I found, that { 
other chymical oils, and even oil of aniſeeds, wou'd preſently actin 
the ſame colour, when carefully incorporated with a due Quantiz 
oil of vitriol. - 

As to the ſulphurs of metals and minerals, I confeſs I hav: wi 
yet found enough, either in chymical writings, or my own enz 
rience, to let me ſpeak poſitively about them. It may be doubt 
whether the ſulphurs that are ſometimes obtainable from mine 
belong'd to thoſe minerals, as eſſential ingredients; or were q 
corpuſcles of common ſulphur, perhaps a little alter*d, and nz 
gled in the bowels of the earth, with other parts eſſential to 4 
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mineral. Thus we ſee in native cinnabar, the mercury which bur; 
miſts ſuppoſe a compleat metal of it ſelf, is fo mix'd with ae ublin 
hody, as not to be, diſtinctly, diſcernible till ſeparated by the f P will 


And from this cinnabar I have, ſometimes, by an eaſy way, obtul 
a ſulphur. Since alſo, as we lately noted, the vitriolate mata 
afford much common ſulphur by a groſs method of ſeparation, it ſuit 
ſeem probable, that ſome common ſulphur may remain more col 
mix'd with the ſaline and metalline parts of the vitriol, afforded ie 
ſame marcaſites; from which latent corpuſcles of ſulphur may, in 
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proceed the ſulphureous ſmell, &c. obſerv'd in vitriol and is d may 
And, perhaps, the ſame conſideration may account for the ſulphurus of t. 
qualities ſometimes found in the liquors that paſs for the vineg ner di 


mineral bodies; and particularly antimony; to which may, ws 
and then, be added ſome metalline ores ; for I have had ſuch 2 


phureous liquor from good lead-ore, dug out of the mine at Ji mag 
deep. And that nature her ſelf may blend an imperfe& mineral r ma 
lead, I have obſerved in an ore of a mine ſo different from the ol whi 
ores of the ſame country, that I did but diffidently gueſs 'twas 8 the 1 


tural mixture of lead and antimony, till particular tryals had jus 
my ſuſpicions. 

But tho* chymiſts pretend to teach us ways of extracting the 5 
ſulphurs of minerals and metals; and tho* I know, from experi nndy putti: 
that a real combuſtible ſulphur may be, in a conſiderable quantity, and, a 
tained from antimony ; yet chymiſts often deceive themſelves ® 
others, by miſtaking thoſe things for the true ſulphurs of minerals! 
metals, that really are not ſo. Of this I ſhall give a plain ina 
in the preparation that many of them deliver of the ſulphur of 
mony. For when they have boiled that mineral in a ſtrong i 
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pot-aſhes, they ſuppoſe, that, as by the ſame operation common Cijymiſtrx. 


phur is diſſolv'd, ſo the menſtruum ſeeks out, and takes up, only AVL 


> ſulphureous parts of the antimony : and as common ſulphur 18 
xcipitated out of the lixivium, wherein 'tis diſſolv'd, by adding 
egar, or ſome other acid to it; ſo they preſume, that what is ſtruck 
n by the ſame way, from the ſolution of antimony, made in the 
e menſtruum, muſt be the true ſulphur of that mineral; and in this 
y are confirmed by the colour. And yet, in reality, not only the 
It Phur, ſuppoſing there is one, but the other parts of the antimony, 
0 be diflolv'd by a ſtrong lixivium; and the yellow powder that 
Precipitated, is but a kind of crocus, which will ſometimes ſubſide 
Wit (elf, without the help of an acid. Nor does it ſhew, that ſuch 
ody, obtain'd from a mineral or metal, is its true ſulphur, be- 
e it may be made to burn; for unleſs the colour and ſmell of the 
Wc concur, I ſhou'd ſuſpect, that the inflammability may be apt to 
> from the great comminution of the prepared body, and from the 
ition employed in preparing it. For theſe two may ſo greatly 
„ rribute to the inflammable diſpoſition of a body, that little or no 
Whur will be neceſſary to make it burn. Thus when an equal weight 
Wublimate has been diſtill'd fröm plates of copper, the remaining 
will melt and burn at the flame of a candle, almoſt as readily as 
ng-wax. And it may be made appear, that combuſtible and in- 
WD mable bodies conſiſt of parts which, ſingly, had no ſuch quality; 
the contrary of this is ſuppoſed in the argument, that from ſuch 
Wities infers the preſence of ſulphur in all thoſe mineral prepara- 
= wherein they are found, I wou'd not, however, be thought to 
gate from the medical virtues of ſuch ſuppoſed ſulphurs ; for 
may be very uſeful concretes, tho? not true principles; the finer 
of the mineral being in ſome of theſe preparations extracted and 
per divided, and, perhaps, very Juckily aſſociated with the finer 
of the body employed to act on them: by which means there 
reſult new ſubſtances of great virtue and uſe. And to obtain 
WE magiſteries from metals, I employed no acid menſtruum or 
dr made of a particular ſalt; but a neutral or compounded 
which, whilſt it was in actual fuſion, wou'd diſſolve or cor- 
che metal that was reduced to thin plates. But there is ano- 
bort of bodies obtain'd from ſome minerals, and perhaps from 
= ls too, that has a greater reſemblance to mineral ſulphur than 
the VE crocus's. 
ery putting Agua fortis, in a certain proportion, upon crude antimo- 
ity, and, after it was almoſt totally diſtill'd off, increaſing the fire till 
= ubſtance began to ſublime, we had, in the upper part of the 
ea yellow brittle ſubſtance, which being carefully ſeparated 
he dark-colour'd antimonial powder, that was alſo elevated by 
orce of the fire, appeared not only by its own colour, but that 
s flame, and ſome other ſigns, to be much of the nature of com- 
ERC 2 mon 
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Chymiftry. mon ſulphur: and this is not the only way whereby we have cbt 
ſucha ſubſtance from crude antimony, which has yielded us ach zel 
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and combuſtible ſulphur, even without the help of a menftruum; þ 
racelſus, indeed, pretends to a way of drawing ſulphurs from all ; 
tals z but becauſe I am not able to reduce it to practice, nor ce 
to underſtand his meaning, and the true nature of the inſtrument 
wou'd have employ*d, I will not take upon me to determine, whey 
the ſulphurs he teaches to be obtainable, by this method, be genyy 
and fit to decide the preſent queſtion. | 

However, we have ſometimes by cementing very thin plates q; 
certain metal with burn'd alum, and afterwards dexterouſly eleyyjy 


the more diſpos'd parts with ſal- armoniac, obtain'd a ſublimate, jw L 
whence we ſeparated, by ablution with fair water, that diſffolved gu l 
falt, a ſubſtance, which, by its inflammability, appeared a kin MW; 
metalline ſulphur. | bly « 
But, probably, even this ſort of bodies, drawn from a ma! e liq 
and from antimony, may not be the effects of a bare ſeparation ii. eff 
pre-exiſtent ſulphur, from the other ingredients of the ſubſtancesty oil 
yielded them; but new concretes, produc'd by the operation of tþ t dif 
fire on thoſe bodies, and by the combination of ſome of their f mma 
with thoſe of the addition, employed to obtain the ſulphurs. Hf re o 
as far as I have yet ſeen, either falt-petre, crude or diſtill'd, m it, ad 
ſtruums made of it, other kinds of ſalts, or oleaginous liquors u ſpiri 
employ'd on theſe occaſions. And *tis very poſſible, that e oil 
the more diſpoſed parts of them may aſſociate with thoſe df th Me mi 
mineral or metal, to be wrought upon; and ſo from this und. noſe 
nation of the ingredients, there may reſult a body of a nen tt thor 
ture, which texture may diſpoſe it to be combuſtible or inffammi d t: 
whether the ingredients, in there ſeparate condition, were ſo or i! me 
Thus tho' Agua fortis be not inflammable, nor a piece of crude cy „or 
inflammable or combuſtible in a common moderate fire; yet πνπ ur 
tal being diſſolv'd in Agua fortis, and the ſuperfluous moiſture vi: #4 
exhaled, there will remain a fuſible concrete, wherein the coppe', "hls ho * 
ing much comminuted, and its ſmall parts fitly aſſociated wi , 94 
ſaline ones of the menſtruum, compoſes a kind of vitriol, that, pF" Fay 
held in the flame of a candle, or even of a piece of paper, will * 6 
dily burn away in a finely colour'd flame, which may be kept dit © 1 
from the other. the 
In ſhort, it ſeems not improbable, that, if any of the metals be! . 

a fit menſtruum, or proper ingredient, reduc'd to parts minute _— e 
and theſe parts be fitly aſſociated with ſome of thoſe of the re 
ſtruum, the metal may, thereby, be brought to burn or flame; "Wi dulouz 


have ſucceſsfully tryed upon gold it ſelf, whoſe ſulphur the chm 
wou'd have us look upon as incombuſtible; ſo that for ought Jet! 
pears, *tis allowable to ſuſpect, that the ſulphur obtain'd from * 
ticular metal, is not ſo much an elementary or hypoſtatical oy 
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rely extracted, as a magiſtery, or ſome other new compound, made Chhymiſtry. 
K. the combination of the metalline particles, with the body that 

orks on them. But if a 1 will have metalline preparations of 

. s kind, to be ſulphurs, I may be allowed to make them ſerve for 

| ances of the producibleneſs of ſulphurs. 


SECT. IV. 


HYMISTS have given us no ſettled notion of their mercury, Biercuries pro- 
but have left us to gueſs what they mean by it. That which ducib/. 
as agreed on by moſt of them, when _ ſpeak a little intelli- 

y of che principle mercury, is, that *tis a fluid ſubſtance, or vola- 

e liquor, which therefore may be diſtinguiſhed from the ſaline princi- 

We, eſpecially from the alkaline, or fixed falt ; as it may alſo be from 

oil or ſulphur, by its not being inflammable. But theſe marks will 


i W: diſcriminate it from phlegm, which is alſo a fugitive and unin- 
* mmable liquor; and therefore to make the difference, they muſt add 


Ne other quality, ſuch as taſt, which is wanting in phlegm. So 
t, according to this doctrine, the nature of a chymical mercury, 
ſpirit, will conſiſt in its being a volatile liquor, not inflammable, 
2 oil or ſulphur, nor yet inſipid like phlegm. But what a prin- 


eee ee muſt this be, that comprizes ſuch different bodies, as acid ſpirits, 
ond hoſe of nitre and vitriol; the urinous, as for inſtance, thoſe of blood, 
* thorn, Sc. and the anonymous, as thoſe of guaiacum, honey, Sc. 


gd from their acidity; and the running mercuries of minerals 
| metals, as cinnabar, antimony, and lead? But as for the mercu- 
„or uninflammable ſpirits of vegetables, and animals, I have en- 


. i our'd to ſhew their production, in treating of ſpirits and volatile 
e un. And, therefore, I need only now ſpeak to the production of 
per, cur ys more properly ſo called, that is, running mercury. 
vic hat there may be extracted, or obtained from metals and minerals, ether run- 
. id ſubſtance, in the form of running mercury, is the common opi- ag mercurie, 
n of chymiſts; Bit ch "op ich are obtainable 
ill n * 3 and in their writings we may meet with many pro- 


es to make theſe mercuries. r ee 


But ſeveral of the more learned chymiſts themſelves, have look'd 
n the pretenſions of others to the art of making them, as a chi- 
ra; and ſome judicious modern writers have exploded all theſe mer- 
Jes of bodies as meer non-entities; nay, ſome do not fcruple to 
me; ſure al] thoſe who- pretend to have ſeen, or made any of them, as 
aulous, or impoſtors. 
“bere propoſe to examine, whether from a metal, or mineral, there 
WW), without the addition of any ſubſtance, that certainly contains 
mon quick-ſilyer, be obtained, by art, a ſubſtance reſembling 1 
rug 


aud minerals. 


* 
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Chymiſtry. drug in weight and fluidity, in amalgamating with gold, and ſome Otter 
A NY metals, and in being indiſpoſed to wet or ſtick to bodies, that are m 
of a metalline nature. 

Now there are ſeveral proceiles of making the mercuries of bod 
ſo darkly deliver'd, that the generality of chymiſts cannot underline 
them, ſo as to put them in practice. 

For ſome of theſe proceſſes are ſet down in terms of art, which, f 
their great darkneſs or ambiguity, are utterly unintelligible, bit 
the authors themſelves, or thoſe who are vers'd in the more myſtery 
parts of hermetic philoſophy. And others there are of theſe proceſs 
that require ſome menſtruum, ſalts, or other inſtruments, not in g 
power of ordinary chymiſts to procure. | 

Inſtances of this kind frequently occur in the writings of ſuch as 
for the adept philoſophers ; for inſtance, in Lully's method of mila 
mercury of ſilver; Helmont's way of preparing mercury of lead; 
Paracelſus's way of extracting the mercuries of all metals. 

Again; there are ſeveral proceſſes to make mercuries of bod 
either falſe, or attended with ſuch circumſtances, as render them ut 
to be truſted. 

Some of theſe having been cautiouſly try*d, by thoſe who had a g 
deſire to find them true, have not ſucceeded at all in practice. Ha 
we have ſo many complaints of ſuch chymiſts as have loſt ther |; 
bour in endeavouring to make, according to Beguinus*s directions, ti 
mercury of ſilver ; tho? I do not take that to be one of the mol: dif: 
cult to be prepared: and he who converſes with thoſe who hu 
attempted to make the mercuries of gold, antimony, &c. accoringt 
the vulgar proceſſes, will find, by their confeſſions, how little the ct 
has anſwer'd their expectations. Nor do all the manuſcript procel 
communicated to private friends as great arcana, much excel tt 
other; as ſeveral of my acquaintance have found to their cl 
Among the many chymiſts I have known, I remember not abo 

"3p or four credible perſons who would affirm, they had ese 
repared the mercury of any metal or mineral, except of native c 
nabar, which is the natural ore of quick-ſilver ; or ſeen it made, 8! 
conſtant way, by any proceſs found in printed books. So many of tt: alli: 
methods having, therefore, upon trial, been found falſe ; cautious mt 
may be excuſed believing other proceſſes for making mercury, wilt, 
tho* not E try'd, ſeem no more probable, than thoſe that hav: 0 
found unſucceſsful. | 

But farther ; there are ſome proceſſes, wherein it is thought, - 
the mercury of a metal, or mineral, is obtained, when, indeed, i 
produced ſubſtance is miſcalld ; or the true mercury ſaid to be ex 
ed, was put in diſguiz'd by the operator. 

I will not here give inſtances of the cheats that may be put uf 
the ignorant and unwary, and ſometimes too upon the ſkilful, if 
be not cautious z but ſhall content my ſelf with a few innocent erung. 
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oductions, whoſe qualities are very remote from thoſe agreed to be 
Fatial to quick- ſilver. Thus Glauber ſpeaks much of his mercury of 
%, which yet is far from being running mercury; or having the 
Iaderoſity, and other properties of true quick- ſilver. So Angelus Sala, 
his anatomy of antimony, would have us to look upon the regulus 
that mineral as its mercury; becauſe he takes it for granted, it 
| contain mercury; and fancies no other can be obtained from it. 
> ſhew that the mercury obtained by ſome proceſſes which ſeem to 
ceed, made part of the addition employed by the artiſt in the ope- 
on, I might have recourſe to an eaſy inſtance, a deluding experiment 
0 t made, by mixing the filings of copper with a certain ſalt, and 
ing them in a glaſs veſſel held over the fire, till the fait is thoroughly 
ted, and in part ſublimed ; by which operation, the copper ſeems to 
auite changed, eſpecially in colour; while there remains in the lower 
of the glaſs a conſiderable quantity of running mercury. 
Laſtly, it is poſſible to obtain from ſome metals and minerals true 
ing mercury, or quick-filver, that cannot juſtly be thought to 
Weed meerly from the addition. 
Having diſtilled copper with certain ſaline ſubſtances, I was not a 
We ſurprized to find in the veſſels that had been luted together, 
e globules of running mercury, which I could not reaſonably 
ect to come from the addition, that was not ſublimate; nor any 
g I could judge to contain quick-ſilver. I afterwards found, 
W accidents of the like nature had been obſerved by ſeveral of my 
ds. 
chymiſt of my acquaintance preſſing me to communicate to him 
y of making the mercury of antimony and of lead ; to be rid of 
mportunity, I told him what, on a ſudden, came into my thoughts; 
ter I had forgot this affair, he came with great joy, to return me 
s for the inſtructions I had given him; bringing along with him 
mercury of antimony, and a little mercury of lead, that he had 
dy made by the help of them. And by the ſame means he ex- 
We! to obtain much more mercury from the minerals, when they 
_ Id be longer digeſted with the concourſe of the air in thoſe ſalts, 
wan 1 had adviſed him to grind therewith. 
ve ber vo gentlemen of my acquaintance, tho' unknown to each other, 
* ing, almoſt at the ſame time, upon filver, found parts of that 
i "WP! turned into running mercury; with which odd accident each of 
c came to acquaint me; bringing along with them a little portion 
ckagde mercury. One of the parcels I found not to be common, but 
lune mercury; and the artiſt complained to me, that he ſometimes 
oY W conſiderable quantities of it, to his great loſs 3 becauſe much of 
er he employed, in an operation that he expected would prove 
W Il, being turned into quick- ſilver, had ſwallowed up all his profit 1 
and 
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Ja firſt, there are ſome, who finding themſelves unable to make the Chymiſtry. 
e mercuries of metals or minerals, aſcribe the name of mercury to 
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Chymiſtry, and this invited him to apply himſelf to me, hoping to find a remey 
WW NN for this inconvenience. 
A fellow-traveller of mine, employing a ſaline body about lead; , 

ter he had finiſhed his operation, left the lead and falt together, for fon 

months, in a veſſel, which he laid by in a garret, where the ajr 

acceſs to it; and he afterwards found, to his wonder, that tho' he 

employed no mercurial body to work upon the lead, yet part of i wa 

turned into quick- ſilver, ſeparable by ſtraining ; and more ſeemed h. 

ready diſpoſition to undergo the like change. Whereupon he brug 

me a part of the metal, and a little of the mercury, which I fy 

by experience on gold, to be of a nobler kind than common merom 

And I the leſs wonder'd at this phenomenon, becauſe, by exam 

the gentleman, I diſcover'd, that the principal thing he employ} 

the operation was common ſalt. 
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We took three ounces of well refined filver, in thin plates, nd ed 
of common ſublimate, which was put firſt into a retort ; the {ilver y iMecthe: 
into ſmall pieces, being laid uppermoſt, that it might be penetrated Miſider 


the aſcending fumes: but the fire having not been made fy equa, 


enough, the ſublimate was elevated to the upper part of the re, met. 
and left the ſilver ſcarce at all chang'd in the bottom of the hei 
Wherefore, we put the ſame ſublimate and metal into another æm¹mãq AAAG'y ; | 
and applying a ſtronger fire, that the ſublimate might be thorough $ prob 


melted before it could fly away, we obtained no running mercury fo 


all; but the greateſt part of the ſublimate was elevated in its ny h: 
form; leaving behind it, the ſilver in a lump, which ſtuck hardu tte lently 
bottom of the glaſs, and appeared much alter*d. It had gain u e; W 
ounce in weight, and many pieces of the metal ſtuck together, a Our ot 
ſeemed ar leaſt half melted ; and were of a kind of horny and im h gol 
diaphanous ſubſtance, which would readily melt, almoſt like feli ntly « 
wax, when held to the flame of a candle, at which yet I could u „ eve 
perceive it manifeſtly to take fire. 12 
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An expert metalliſt of my acquaintance, being deſirous to try vis 
gold and ſilver he could get out of a fine Exgliſb marcaſite I had 
ſented him; he examined it, according to his method, without an 
mercurial preparation, and found, to his ſurprize, that it yielded, ® 
ſides other things, ſome running mercury, which he gave me. 

Metalline More than one of my friends have made the mercury of antinoi 
mack aged ht! unſuſpected additions, ſuch as ſalts, that had nothing to do 1 
mixing evith ſublimate, or other compoſitions, wherein common mercury 15 i 


9⁰⁰⁴ gredient. One of theſe antimonial mercuries looked fo odly; th 


Kg . wore m 
tho? it were made by diſtillation, I try'd whether it would nt - 
rate on gold in a peculiar manner; and having, according!y» 5 dying a. 
little fine calx of that metal into the palm of my hand, I added 0 | hl 
an equal, or a double weight of this mercury, which imme : Th 
. . . RS... 1C& Va | 
incorporated with a very manifeſt heat. And this is my qu! Purpoſe 


of examining other mercurics of bodies; for tho? alone it be Vor. II 
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; rtain ſign, that a mercury is of that ſort, becauſe I can obtain a 
ercury ſo qualified, by a different method- from any hitherto men- 
Woncd ; yet as I had ſufficient reaſon to conclude, that they obtained 


de readineſs of theſe mercuries to mix with gold, without the help 
fre, and even to grow hot with it, which vulgar mercury will not 
Wo. confirmed that they were metalline mercuries, rather than of the 
ne kind with common quick-filver. And my way of obtaining in- 
eſcent mercury, is ſo very different from any of thoſe, that there 
5 not the leaſt cauſe to ſuſpect, the mercuries of the reſpective bodies 
Were ſo obtain'd; eſpecially fince I knew that my way was unknown 
BW moſt of the perſons mentioned, and praiſed by none of them. 
Having prepared a particular mercury of this kind, I put to one part 
rreof, ſometimes half its weight, and ſometimes an equal weight of 
oed gold, reduced to a calx, or ſubtile powder; and mixing them 
ether in the palm of my hand, they grew, in the ſpace of a minute, 
Wnſiderably hot. The effect was by much the greater, for employing 
equal weight of gold. Nor did the interpoſition of a paper between 
metals and the hand, prevent, tho? it much abated, their heat. 
WT heſe experiments were made but with ſmall quantities of the mer- 
y ; but if we had employed larger, to a due proportion of gold, 
probable, the heat might have been intenſe enough to crack a glaſs 
for a dram of it has ſometimes cauſed me to lay it ſuddenly out 
ny hands. This mercury was ſo well diſpoſed to gold, that it would 
ſently amalgamate with an equal quantity thereof, into a hard mix- 
e: wherein the mercury ſo far prevailed, as quite to aboliſh the 
our of the gold. And the power of penetrating and growing hot 
h gold, was ſo eſſential to our mercury, that after it had been fre- 
ntly diſtilled from that noble metal, it till retained this property: 
7, even a ſingle dram of it, after having lain by for three or four 


d. And to try, whether this ſurprizing faculty of growing hot 
Wn cdiately upon gold, wou'd continue for a ſtill longer time in the 
WF'cury ; I took ſome that I had kept, hermetically ſealed up, for 

or twelve years, and having put it to ſome common calx o gold 
he palm of my hand, it preſently grew hot: and having diſtilled 
che mercury, and tried it again, it did, as well as ſome that was 
iſtill'd, again heat with gold. ay] 


dw hot with gold, and perhaps with other powders, may be 'made 
more methods than one or two; for experience has aſſured me, 
t ſuch a mercury may ſucceſsfully be prepared, not only by em- 
ping antimony, and ſuch ſolid metals as iron, but even without 
metal or antimony. But the gold muſt be duly prepared for this 
al : The ſmalleſt filings I could procure, were not fine enough for 


purpoſe, nor will every calx of gold ſerve the turn; that which 
Vol. III. F ff I prin- 


oſe mercuries from the bodies they affirm'd to have yielded them, 


und, by the way, we may. obſerve, that a mercury qualified to 
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s, grew ſo hot with gold, that I feared it would have burnt my 
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chen itry. 1 principally choſe, was made by quartation, or the melting together 


N one part of fine gold, and three or four parts of cupelPd ſilver, and 
then putting the maſs, wherein the metals are mixed almoſt jy, ,; 
nima, into purified Aqua fortis, which diſſolving only the ſilver, ley, 
the gold in a fine calx. But there being ſome difficulty in obtain 
this calx pure, I will add, that by making an amalgam, in the comyy, 
way, with pure gold and vulgar mercury; and diſſolving the mercy, 
in good Agua fortis, there will remain a powder, which being vg 
waſh'd with fair water, and kept a while in a moderate fire to dry, yi 
become a proper calx for this purpoſe. And to ſhew, that the her 
in this experiment proceeds not from the corroſive particles of 9 
Aqua fortis, employed in preparing the gold; I put upon fine | 
gold, two or three times its quantity of our mercury, and a my; 
heat was immediately produced in my hand. I put two drams of am. 
monial quick-filver into the palm of my hand, and added to it, þ 
degrees, a dram and a half of the powder of fine filver, made by pr. 
cipitation with copper, in the ordinary way; then mixing them vit 
my finger, I found they grew ſenſibly warm. And this mixture, j 
a ſhort time, became of a ſoft and uniform conſiſtence, almoſ lik 
melted butter; ſo that we added half a dram more calx of fie, 
without rendering the amalgam too ſtiff ; and, perhaps, we migh 
have added another half dram, without overcharging that Ptercing 
mercury; in which caſe it would have ſwallowed up full its own weight 
of ſilver : ſo different was it from common mercury. And when ye 
left off, it had reduced into a very yielding form, three quarters of 
its own weight of folid metal. This amalgam we put into a ſml 
vial, and ſtopt it up with cork, to obſerve, whether it would harden 
when kept from the free air. Next morning it appeared to be cos. 
creted in the glaſs; and breaking the glaſs on rhe morning following, 
to take out the matter, we found it conſiderably hard and brittle. 

As for the mercury of gold, tho' I have brought a great mat 
parts of that crude metal to aſſume a mercurial form, and to cont 
over therein by diſtillation, yet I have not ſeen any thing, thut! 
was fatisfied deſerved to be called mercury of gold. But 
reigner, who ſeem'd a candid gentleman, and, as I perceived, had 
ſeen uncommon things, and who ſhewed me one whercat I vi 
ſurprized, aſſured me, that he had met with a very learned man, ! 
compuryion of whom he confeſſed himſelf but a novice, who p 

' ſome gold into a little vial of a certain menſtruum, which this genie 


man knew not how to prepare; and intimated to him, that the met 
ſtruum would have a peculiar operation, as well upon gold as ſiber 
and my relator having put the vial, well ſtopp'd, into his pocket, anc 
carried it about with him, was, when he came home, and took it ol. 
ſurprized to find, inſtead of the gold he had ſeen put in, a conſiderabe 


quantity of running mercury. This the artiſt, Who only lent his J 
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Chymical Principles aſſerted. 


with it. 

2 ” have here been careful to mention only thoſe relations, to which 
TS my ſelf faw cauſe to give aſſent. If theſe inſtances be ſuppoſed 
| © caſual experiments, whilſt there appears no ſettled way for the ob- 
| T taining the mercuries of bodies, I might alledge, that ſome paſſages 
pere deliver'd make it probable, that even ſettled methods of making 
the mercuries of ſome bodies, are not unknown to ſome artiſts. And 
tho' moſt of theſe experiments may be ſaid to have been caſual in this 
Ereſpet, that thoſe who made them did not principally deſign to ob- 
Kain metalline or mineral mercuries; yet the effects produced were as 
baturally and neceſſarily conſequent upon operations ſo managed, as if 
the artiſt had directly deſign'd them; which in ſome of theſe caſes 
hey did. And it is not material to enquire, whether the quick- ſilver, 
ESnade in thoſe experiments, be owing to chance or ſkill ; ſince it is 

Plain, that if metals and minerals cou'd, by either way, be actually 
Þrought to afford running mercury; there needs no more to prove that 
uch mercuries are really obtainable from them. 

Whether the mercuries of metals and minerals be pre-exiſting prin- 
Tiples, and only extracted from them, may ſeem ſuperfluous to en- 
Kuire ; ſince the generality of chymiſts, of different ages and countries, 
Save reſolutely determin'd the affirmative. This, however, is not at 
to be wonder'd at, ſince, according to their hypotheſis of the tria 
&//:4, whereof they preſume all perfectly mix'd bodies to be compoſed, 
Wctals muſt confiſt of mercury, as well as of falt and ſulphur ; and 
Fonſequently afford it upon the analyſis of the body into its three 
Wrimordial ingredients. But notwithſtanding this, the problem ſeems 
ificult to be reſolv'd: for ſuppoſing there are true metalline mer- 
ries preparable by chymiſts ; they very ſtudiouſly conceal] the ways 
their preparation. And as 'tis very difficult to obtain any of the 
ctitious mercuries, wherewith to make the proper tryals; ſo thoſe 
w authors who affirm themſelves to have poſſeſs'd ſuch mercuries, 
ve us but an exceeding lame and defective account of them; . ſtudi- 
ſly omitting thoſe particulars which are moſt requiſite in order to 
rm a right judgment about them. For my own part, I am, at preſent, 
clin'd to think, that the mercuries obtain'd from metals, do not 
arly appear to have been pre-exiſtent in them ; and that, at leaſt, 
me of them, may be rather fluid magiſteries of metals, than their 
inciples. One of the moſt obvious things that ſuggeſted this ſuſpi- 
| dn to me was, that whilſt ſome metals, as tin and lead, were in 
ion, they wou'd to one, who ſhou'd not know of their being melt- 
appear to be parcels of mercury; ſince, like it, they are fluid 

d ponderous, and ſtick not to the crucible, or to ſtones, bricks, or 
wft any other bodies, except metalline ones; ſome of which 
ty will eaſily pierce into, as quick-filver does into ſilver or gold; fo 


at if the fluidity of theſe metals were permanent; they might well 
| 1 paſs 


43 


menſtruum, did not ſeem to think ſtrange, when made acquainted Chymiſtry. 
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miſtry. paſs for mercuries. And if in the moon as there are mountains, ſq the, 
8 loud alſo be metalline mines, in caſe the heat of the climate, org 
the ſoil, ſhou'd keep them conſtantly in ſuch a degree of heat, ag y, 
find ſufficient to melt lead, which need not be very intenſe, the 
metals wou*d there imitate our, mercuries. Thus J have learn'd fon 
travellers, that in ſeveral parts of the. torrid zone, what word ler 
be butter, is there fluid like oil, and fold, as other liquors, by meaſir 
not by weight, And an inquſitive traveller aſſured me, that yy 
he was in ſome parts of the Indies, having furniſh*d himſelf with fy 
liquid ſubſtances from wounded plants; as ſoon as he came near Eng 
they turned into conſiſtent and pulverable bodies: it is not there 
impoſſible, that the piercing ſalts, and other ſubtile bodies, employ 
in preparing the mercuries of metals, may, either by their mud 
agility, and by fo altering the ſhape, and looſing the coheſion of th 
metalline corpuſcles, bring them to ſuch a texture as may ſuffer t 
etherial ſubſtance, whereto ſo many other bodies owe their fluid 
to agitate them. Theſe cauſes, or ſome other, may poſſibly ke 
the prepared metal fluid, Thus tho' camphire be a conliſtent a 
tough body, yet ſome nitrous ſpirits will eaſily penetrate it, and ny 
be brought to ſtay ſo long with it, that I have kept the oil of o 
phire for ſeveral years, without loſs of its fluidity, tho* expoidy 
ſuch intenſe degrees of cold as would freeze ſeveral other liquors. An 
ſince the vapour of lead can arreſt quick-ſilver, and make it a cn 
ſiſtent body; and ſince Helmont aſſures us, that the liquor alkahetb 
ing once abſtracted from running mercury, deprives it, and that ana 
irrecoverably, of its fluidity, ſo as to make it pulverable ; wiy my 
not nature or art ſupply ſome corpuſcles to expel or diſable thoſe tat 
keep a metal in the form of a ſolid ? eſpecially ſince the matter 0 
metals themſelves may have been a fluid body. Another reaſon vi 
I ſuſpe&t the mercuries of metals and minerals not to be mere] d. 
tracted principles or ingredients, is, that I have obſerved a greaterd: 
ſimilitude between running mercuries, furniſhed with all that is 9p 
ſite to make them paſs for true, than agrees to their being ſimple u 
primordial bodies, barely extricated from the others, with which ti 
were at firſt mix'd; as we ſhall ſee hereafter. The chymilis, * 
who talk of the mercuries they have drawn from metals, do not , 
us what other ingredients they obtain'd by their ſuppoſed ana 
which leaves it dubious, whether they obtain'd any ſalt or ſulphur , 
not; and of what nature thoſe ſubſtances were that they - | 
tain, For if theſe were not true ſalt and ſulphur, the genuine 
the analyſis might be queſtion'd ; becauſe it may be alledg'd, ae 
chymical operation, and the addition, turning ſome parts of - 41 
into bodies, which muſt not be acknowledged to have pre- exten 
them, may alſo, by a change of texture, have turn'd ſome other Þ 
of the metal into the form of mercury. 


a! 
* 


Nas 7 
Eproſec 
She ſi! 
Wodics 

It app 
yg} 
Pnalyz 
Tiouſly 

o ſigr 

Sw hich 


more C 


f the 


moſt 
hen 11 
Werew! 
y hav 
is cl 
lphur 
| hen qi 
Erna] a; 
oder. 
I am 
a plac 
Wt of t 
to bod 
gere ma 
e ſame 
of t 
dy in 
ave it 


Fry min 


otions, 
noted, 
Ire in t 


But it 


tals ; 


s, and 


deduc 
| princ 
To th 
diſſolu 


a -Icury 


| ou'd fi 


Chymical Principles aſſerted. 405 
4 o give the ſanction of an adept, Raymund Lully, tho* he often Chymiſtry. 
} oy of Rs in a dark and N ſenſe, yet in his Clavicula, S2 
e delivers a proceſs, from whence it ſeems manifeſt, that his deſign 
Naas not to extract a pre-exiſtent quick- ſilver 3 ſince he directs us to 
roſccute the work till the quick-ſilver obtained, be equal in weight to 
ne ſilver to be tranſmuted ; whereby it appears, that the mercuries of 
$ ies are rather magiſteries than extracts. For in this proceſs of Lully 
Ir appears not, that the mercurial principle was extracted from the ſalt 
ind ſulphur 3 but rather that the body of the metal, without being | 
Enalyzed, was turn'd into mercury. Magiſtery is, indeed, a term va- | 
Fioully employed by chymiſts, and, particularly, *tis uſed by Paracelſus, | 
o ſignify different things; but the beſt notion J know of it, is, that 
hich I find authoriz*d even by Paracelſus, where he expreſſes himſelf 
Wore diſtinctly, I mean a preparation whereby there is no analyſis made 
r the body aſſign'd, nor an extraction of any particular principle, but 
moſt the whole body is turn'd into a ſubſtance of another kind: as 


> 


0 hen iron or copper, by an acid menſtruum that corrodes and aſſociates 1 
eewich, is turn'd into vitriol of iron or copper; and quick: ſilver, | 
1 y having a ſufficient. quantity of Aqua fortis, ſtrongly abſtracted from 
. is chang' d into red precipitate; or by being ſublim'd with common 
pur, is turn'd into cinnabar: or to give a more appoſite example, 
ben quick-ſilver is, by the laſting operation of the fire, without ex- 


Erna! additions, diſtinct from the particles of fire, turn'd into a red 
Puder, call'd precipitate per /e. | 
I am credibly informed, and have ſome proof of the thing, that there 
a place in Tranſylvania, where portions of running mercury falling 
Wt of the earth, and lying a while in the air, of themſelves coagulate 
to bodies permanently hard: fo little difference hath nature her ſelf 
ere made between the mercurial fluidity, and the ſolid conſiſtence of 
Wc ſame portion of matter. If, therefore, ſo ſmall a thing as the con- 
of the air can expel, 1s able, by its preſence, to retain a mineral 
dy in the form of a true running mercury, as well as by its receſs to 
ave it ſolid ; why ſhow'd it be impoſſible for art to intercloſe ſome 
Fry minute and reſtleſs particles, which, by their various and inceſſant 
otions, may keep a metalline body in the ſtate of fluidity; as I late- 
noted, that the ſpirit of nitre, foe whole years together, kept cam- 
Ire in the form of a liquid oil? 
hut it may be objected, that quick- ſilver eaſily amalgamates with 
tals 3 becauſe of its near alliance to the mercurial part of thoſe bo- 
, and that the gravity of the metals is ſuch, as cannot reaſonably 
deduced from any other cauſe: than an abundance of the mercu- 
principle. 
Io this I anſwer, that amalgamation being, in effect, but a kind 
diſſolution of metals, in a menſtruum or fluid body, for ſuch is 
Frcury with regard to them, there is no neceſſity that the ſolvent 
ou d find, in the metal, a copious ingredient juſt of its own nature; 


for. 
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Chymiftry. for diſſolution depends not ſo much upon the pretended affinity hyy,, : bodies 


GIRL the ſolvent, and the body it is to work on, as upon the CONgruity, Pune; 
to ſize and figure, between the pores of the latter, and the corpuſch mm 
of the former. This appears by the ſolution of ivory and harthon bat ir 
that may be made with Agua fortis; and of zink, and even of copper, Anc 
by the ſpirit of vinegar, the urinous ſpirit of ſal-armoniac, and ſor je, no 
of vitriol, ſeparately employed ; tho? the firſt of them be a menſtrum Fheſe n. 
drawn from a vegetable, the ſecond from an animal, and the thin Aaditio 
from a mineral ſubſtance. And I obſerve in amalgamations them{,|v, ¶ercur 
that the facility wherewith mercury joins to a metal, does not bm Fon of 
depend upon the plenty of the mercurial ingredient contained in t. þ I ha! 
metal; at leaſt if the ponderoſity, or ſpecific gravity of the meu, {re pe 
depend upon the quantity of the ſame mercurial principle or ingredien; avity 


for we find by experience, that mercury will far more eaſily analy, 
mate with tin, than with copper; which yet is much heavier than i 
nay, than with ſilver, which is conſiderably heavier in ſpecie thancopye, 
and is by chymiſts preſumed to be much nearer of kin to mere 
than is tin. And tho? iron be ſpecifically heavier, than tin, yet it bfr 
from being more eaſily amalgamable with mercury; for tin will real 
admit this mineral liquor, without the help of heat; but there is 
way vulgarly known to make an immediate amalgamation betwer 
mercury and iron. So that either the diſpoſition of metals to amalg: 
mate with mercury, does not barely depend upon the ſuppoſed play 
of mercury contained in the metal; or elſe the greatneſs of the ſpeitc 
gravity does not depend upon the more plentiful participation « tix 
mercurial ingredient. And as the great ponderoſity of metals, in con- 
pariſon of other bodies, is here ſuppoſed to proceed from the quantity 
of mercury they contain; it may be juſtly demanded, whence me: 
cury it ſelf derives its weight, Perhaps both in that, and in metals, ö 
owing to the ſolidity and cloſe order of the corpuſcles they conſiſt d 
to which qualification it is not eſſential, that the portion of matter c. 
dowed with them be in a ſtate of fluidity, rather than ſolidity; i 
gold and lead are exceeding ponderous, as well in fuſion, as when cl 
and hard: and the ſame holds true in quick-filyer, in its liquid fort 
and when coagulated with the vapour of lead. 


It may, again, be objected, that the mercuries of metals muſt nee 1 * 
be but partial principles of them; ſince quick ſilver being confeſſed r 1. 


heavier than either the ſulphureous, or the ſaline principle, and ta ng 
almoſt any metal; the gravity of a metal cannot reaſonably be ſuppos's WR F 


to proceed from the whole body of it, but only from ſome one * 
gredient, heavier in ſpecie than the reſt, and than the metal it ch : Help 
And that this ingredient, or principle, can be no other than the mii he 1; : 
ponderous body, mercury. | ras 

But there is no neceſſity to ſuppoſe, that metals, of what denom e a a. 
nation ſoever, are bodies perfectly homogeneous, tho? they ſeem (1 — 


to the eye; and the chymiſts will have metals, as well as other mir 


bodis 


* 
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©. dies, to conſiſt of three hypoſtatical principles, whereof mercury is Chymiſtry. 
e; altho' it muſt be much heavier in ſpecie, than either the ſalt, or \/ 
ee ſulphur, wherewith it is blended; for from the participation of 
bat ingredient, they derive the great ponderoſity of metals. 
And, perhaps, the more ſolid and heavy particles of a metal, may 
je, not in the form of fluid or mercurial, but conſiſtent parts; and 
gheſe may be more diſpoſed than the reſt to be brought, by chymical 
Iaditions, and the operation of the fire, into the form of a running 
vercury. Nor ought it to be judg'd incredible, that ſuch a ſold por- 
Bon of the metal ſhould be more ponderous than quick- ſilver; ſince, 
g have often try'd, ſolid gold is far heavier than quick- ſilver; to the 
Fre participation whereof that noble metal cannot owe its ſpecific 
avity. | A 29287 3 415 * 2 fu 
Dead this ſuppoſition it will be eafy to ſay how the mercury of a 
etal may be heavier in ſpecie, than the metal that afforded it; for 
e ſolid parts, which, by the chymical operation, are reduced into the 
m of quick- ſilver, are then far more ponderous in kind, than the 
eer parts of the metal; which being alſo aſſociated with them, make, 
their comparative lightneſs, the entire metal leſs heavy, than an 
gregate of all the ſolid parts alone. Thus I have obſerved a decreaſe 
ſpecific gravity in quick · ſilver, when united, by ſublimation, either 
th ſulphur into cinnabar, or with ſalt in corroſive ſublimate. 
It might, however, be alledged, that the mercuries of metals being 
a liquid form, cannot well be ſuppoſed ſuch cloſe and ponderous 
Nies as our hypotheſis requires; and that we our felves admit an 
periment of Raymund Lully, whereby he pretends to reduce the whole 
Ny of ſilver into mercury, which is a heavier ſubſtance than filver ; 
Wwhich caſe we cannot ſay, that the corpuſcles which aſſume the 
of mercury, were far more ponderous than the others, that con- 
red with them to compoſe the metal. N | 
W reply, firſt, it is very poſſible that a large quantity of an ad- 
on may be employed in preparing the mercury of a metal, and 
there will really and finally adhere to the metalline parts, but a 
{mall proportion of it, which may continue therewith, and keep 
Im in a mercurial flux. That a very ſmall quantity of additional 
er, may have a very great power in altering the conſiſtence of 
it is obtained from a metal, as its moſt ponderous portion, ap- 
rs from the bare acceſſion of igneous particles, which is able, in 
We, to turn running mercury into that red powder, called precipitate 
and I have found, by trials purpoſely made, that this powder, 
out any further addition, may be reduced into running mercury. 
Helmont, as we before obſerved, relates, that by the abſtraction 
e liquor alkaheſt, which comes all over in diſtillation, from com- 
quick-ſilver, he turn'd it into a fix*d body; whereby we ſee how 


Ea quantity of. matter will ſerve to change the conſiſtence of a 
aurial ſubſtance, 


Beſides, 
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Chymiſtry. Beſides, a fluid form does not always argue the lightneſs of the by. 


A dy wherein it is found; ſince it may conſiſt of particles ſo ſolid 1 ; — 
numerous, that notwithſtanding their inteſtine motion, the body Hg bo pr 


compoſe may be very ponderous; as appears by red-hot Iron, melt 
Jad” nt — ach Atver, which, tho' fluid, is heavier thy 
any known body except gold. i 

But farther, tho' the ſolid portion of a metal retain more of j, 


V ſpe 
Du 1 
old 


additions employ*d to bring it into the form of mercury, than it * 
be prov'd to contain; yet, this diſadvantage may be compenſated, % WR? _ 
the new diſpoſition of parts that the mercurial portion acquires int _* 
f operation which turns it into a liquor; and may be ſuppos'd to brig . in 
the parts to a cloſer, or more convenient order than they were n 3 
fore; as ice, when thaw'd, takes up leſs room than when ſolid. 1 3 


*tis not impoſſible, that the ſpecific gravity of metalline bodies ny 
be increas'd or diminiſhed by ſuch ſmall proportions of addition, y 
do not at all conſiderably add to their abſolute gravity. This thecy. 
miſts ought not to deny, after what they grant of the efficacy of ta 
they call the philoſopher's ſtone, whereof they tell us, that one g 
if it be of a nobler order, or degree, may tranſmute a whole pou 
quick-ſilverinto perfect gold; whence, conſequently, the ſpecificgrny 
of a metal is vaſtly chang*d by an addition. Beſides, the tranſmuty 


Ent it 
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Wetallir 
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: | dan 

o powder, being a compound body, whereof only a part is gold, im WP ah 
probably be ſuppos'd to be more light in ſpecie, than the metal, thay WE body 
addition thereof is produced; which being pure gold, is the moſt nis qu 
derous body yet known. And there is a way of making a meu ta Waite 
lighter in ſpeciè than it naturally is, by the addition of leſs than a 100th body i 
part of irs weight ; as experience has convinc'd me. ſpecil 
Wherefore, to come to the grand objection drawn from Lul)'s em ore por 
riment, it will not preſently follow, that, if the whole body of a net far li 
be brought into a mercurial form, this mercury deſtroys. our hy poriel in 
for tho' J grant it cannot here be ſaid, as in the former caſes, 1 produ 
part only of the metal is turnꝰd to mercury, that the obtain'd quick-lin Hy at: 
may conſiſt of the moſt ſolid and ponderous parts of the metal; jt ich lig 
may till be alledg'd, that, for ought we know, the mercury py In ſhor 
by the reduction of the whole metal into a fluid form, will be 5 ilt upo 
fically lighter than common mercury; and ſo cannot be neceſlrl 4 Wincrals | 
cluded ſpecifically heavier than the meta] that afforded it. 1 Chae; 
indeed, had portions of the mercuries of more than one or two Mw nt juſt 


yet it was but in ſmall quantities; ſo that the other trials I n_ 
them, prevented me from examining their ſpecific gravity Hyde 


comm. 
bodies 


tically. But, that quick- ſilver may be ſpecifically lighter oy ad ſince 
metal which affords it, the chymiſts cannot reaſonably den); 10 Plainly 
they allow running mercury to be obtainable from gold; and * v, that 
great matters of it, becauſe of its proceeding from ſo noble a re ane 


Now, if this mercury of gold be ſaid to be of the. ſame ſpecific def 


| col 
with common quick- ſilver, we have a notable inſtanceof a mer an * 


to mak 
er. 


or. 


Chymical Principles aſſerted. 409 


crably lighter, in ſpecie, than the metal that yielded it. And there- Chymiftry. 
Hore, till experience has manifeſted the contrary, 1t will not be abſurd ——— 
Jo preſume, that the mercuries of other metals may, likewiſe, be lighter, 
„ /pecic, than the reſpective bodies from which they were obtain'd: 
Dot if it be ſaid, that this mercury of gold, may be as ponderous as 
Pold it ſelf; then 'tis poſſible for a metalline body, notwithſtanding 
Is being reduced into the form of a fluid, to be equiponderant to the 
ti] that afforded it. And to confirm this, I ſhall add, that it is 
Sofible for a metalline body to reſemble another in all the manifeſt 
EE uitics whereby artiſts examine them; and yet to differ greatly from 
It in ſpecific gravity 3 as I once obſerved in a metal, that was not only 
hite, like ſilver, and very malleable, but when purpoſely examined, 
aured cupellation, and was reputed by a very eminent artiſt, who 
it tit me to examine, to be good ſilver in all proofs; and yet this 
etal I found, by hydroſtatical trials, to be much lighter, in ſpecie, than 
Fommon ſilver. And if this famous perſon was not miſtaken, thatodd ' 


| 

 WHicta] may yield me a notable inſtance to my preſent purpoſe ; ſince 
„ > affirm'd it to be made of quick- ſilver, without the addition of any 
i cealline body: for if ſo, that fluid muſt, by a change of texture, 
se ſuffer'd a conſiderable loſs in its ſpecific gravity. And once I 
aa mercury, which, amongſt other remarkable properties, was con- 
erably heavier, 7 ſpecie, than common mercury, tho? it were made of 


woody no heavier, and by the help of additions much lighter than that. 
his quick-ſilver looked very fine, was very agile, and had, before I 
amined it, been more than once diſtill'd. Hence it appears, that while 
body is in a mercurial form, we cannot ſafely determine what degree 
ſpecific gravity it has. For ſince a ſort of quick-filver may be far 
dre ponderous than the common 3 *tis probable, that another ſort may 
far lighter than that ; and ſo, perhaps, lighter than the metals re- 
iced into that form: for *tis far leſs likely, that the former ſhould 
produced, than the latter; becauſe there is but one Known mineral 
dy at all heavier than common quick-filver ; whereas there are many 
ich lighter than it, which are capable of being aſſociated therewith. 
In ſhort, the argument I have been anſwering is not cogent, becauſe 
ilt upon a ſuppoſition, that the mercuries afforded by metals and 
Wnerals muſt be of the ſame weight with common mercury; which 
a bare aſſertion, without any proof, and repugnant to the experi- 
nt juſt mentioned, of the diſtilled mercury, that was heavier than 
common; and to the preſumption thence derived, that there may 
bodies in a mercurial form, lighter, in ſpecie, than common mercury. 
d ſince pure gold is far more ponderous than common quick-filver, 
plainly appears, that it is not to the participation of common mer- 
y, that metals muſt neceſſarily owe their great weight: but that 
ture and art may contrive the parts of a body into ſo cloſe an order, 
to make it more ponderous, bulk for bulk, than common quick- 
cr 
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And here it may be proper to inquire, whether all the bodies, the 
in, ſhops, and among chymiſts, paſs for true running mercurics, ary, 
mogencous, or, ſo much of one and the ſame nature, that the ſever 


portions of them differ but numerically. 


I have ſome obſervations to make upon this queſtion, that will qe 
mine it in the negative; tho* both chymiſts and naturaliſts employ x 


running mercuries indifferently. 


1. And, firſt, it is obſervable, that a running mercury may b 
brought to differ from common quick-ſilver, by depuration ; for the. 


are in moſt mercuries, either recrementitious particles, or at aft fy, 
looſe adherences, ſeparable from the reſt of the body; which hz 
removed, the mercury becomes more homogeneous, or clean, thy 
before. The like end is alſo obtainable, by grinding, or waſhing ts 
mercury very well with falt and vinegar, or ſpirit of wine ; which gi 
commonly be fouPd by what they carry off. And mercury is ſon, 
times attempted to be purified by diſtillation 3 which, tho? in {© 
caſes inſufficient, is in others very convenient. And artiſts uſe ot 
means to the ſame purpoſe, No wonder then, if chymiſts themſclyg 
before they proceed to more intimate preparations of mercury, ot 
it to be, ſeveral times, previouſly incorporated, and ſublimed with a 
falts or ſulphurs, and then revived with alkalies ; fince, according 
mechanical principles, it muſt thus be divided into exceeding min 
globules; whence it acquires far more of ſurface than it had befor; 
ſo that a great multitude of ſeparable parts come to be touch'd dn 
on every fide by the falts and ſulphurs, whereto, by this means vin 
the quick-filver is driven from them in the revivification, i pv 
bable, that very many of them adhere, which were not ſupericul 
when all theſe globules made up but one maſs. And, tis poſvt 
too, that the alkalies employed to revive the quick- ſilver, may lt 
to tear off from it ſome of the feculent particles, which the clynl 
deſire it ſhould be freed from. And, by the way, there is no nectli 
to have recourſe to ſalt of tartar, or quick- lime, or ſuch like alkals 
for the reviving of quick- ſilver; and, therefore, when I would, . 
eaſe, obtain a clean and active mercury, I do not employ firlt it 
and then alkaline falts, but thoroughly mix common cinnabar, fach 
powder'd, with a double, or an equal weight of filings of iron, f 
ſteel; for theſe being diſtilled together in a low retort, with 2 bh. 
fire, the ſulphur of the cinnabar will faſten upon the filings, and 1 
the mercury come over fair and vivid, and, perhaps, impregnated w 
a ferruginous quality. f 

2. There is, alſo, another way of diverſifying mercury by imp 
nation; as when ſome ſubtile parts of another body, are ſo intim 
aſſociated and united therewith, that not only the addition * 
paſs with the mercury, when ſtrained thro* leather, but, allo, ® 
tinue with it after diſtillation, whilſt the mercury ſtill remains — 
vivid. I know there are many chymiſts, who look upon quick 
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Is a mineral, wherein no other body can faſten, ſo as to alter it in- Chymiſtry. 
ESinfically, or ſuffer it to be aſſociated intimately, or permanently SYN 


EE !rewith. And, indeed, ſince we find that when gold it ſelf, where- 
Ko, of all bodies whatſoever, mercury is allowed to have the greateſt 
Analogy, may yet be ſeparated from it, by committing an amalgam of 

Thoſe two metals to leather; which will tranſmit the quick-filver, and 

&erain the gold; and ſince if ſuch an amalgam be diſtilled with a com- 

Sctent fire, the mercury will aſcend, and leave all the gold behind in 

She retort 3 it ſeems improbable, that mercury ſhould be more inti- 

mately aſſociated with any other bodies: but theſe arguments, tho? 

ppecious, are not ſatisfactory; for the corpuſcles of ſome mineral 
bodies may be ſo well mixed with quick-ſilver, as to paſs with it 
rough the pores of leather; and I have found, by trial purpoſely 
Made, that quick-filver being in a convenient proportion amalgamated 
With tin or lead, and diſtilled with a competent fire, will manifeſtly 
ing over with it ſome of the aſſociated metal; ſo that I have not 


ick-ſilver, but it would both leave a tail behind it upon a ſloping 
Waſs; and when this fluggiſh mercury had reſted a while, it ap- 
ared cover'd over with a kind of ſcum, made of the emergin 
drpuſcles of the tin or lead; either of which, eſpecially the former, 
a metal lighter, in ſpecie, than quick-filver. Hence it appears, that 
ercury may be ſo united to a conſiderable proportion of a groſs, 
paderous body, of an ignobler kind, as to carry it along with it ſelf 
diſtillation z which, therefore, ſeems not to be near ſo certain 
way, as ſome learned chymiſts think it, to try whether mercury 
pure; and to free it from adulterating mixtures. Since we ſee 
en, that mercury does not refuſe even groſs impregnations, it is 


fb | ; f 

F dt incredible, that it may, in ſome caſes, admit more ſubtile ones; 
h do intiwately affociate with it ſelf ſome of the finer parts of 
1 rtain metals and minerals, as not to part with them by diſtillation, 


repeated ablution. I had once a diſtilled mercury, made by an im- 
egnation of common mercury, a globule whereof being evapo- 
Weed from a thin piece of ſilver, not only ſeemed to have penetrated 


e plate, but left upon it a rugged ſubſtance, of a colour very neat 
. of gold. But that common mercury may be impregnated with 
5 e particles, J have been perſuaded by ſeveral effects of ſuch impreg- 
nd | tions: and moſt of the uncommon mercuries, I ſhall hereafter men- 


won, were prepared after ſome ſuch manner. 301 | 

3. Another thing wherein a mercury may differ from common quick- 
er, is a facility to amalgamate with gold; for, *tis known to gilders, 
ldſmiths, Sc. that to make amalgams with gold and mercury, tis 
aal to take fix parts of the latter to one of the former. And not- 


W. . a 
0 u ichſtanding fo large a proportion of mercury, they make both that 
a e che gold conſiderably hot to facilitate their mixture; but I have 
Keen had ſubtily impregnated mercuries, with but two parts thereof, 


G6 gg 2 I could 


nly found a conſiderable increaſe in the weight of the diſtilled 
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Ny. 1 could preſently make an amalgam with one part of the 1 
K/ 1 leaves of geld. whhow any other external heat, greater than 1 
the palm of my hand. Nay, ſometimes, I have employ'd but Ons 
part of quick-filver to make a mixtrue; wherein the gold was ſo fy 
from appearing, that the colour of the quick- ſilver ſeem'd not fx, 
bly impair'd. | . 

4. Another difference between ſome mercuries, and thoſe that ; 
vulgar, 1s, that theſe being put to calx of gold, tho” they are, at leneth 
brought to mix, yet they will not diſcloſe any ſenſible heat; by ty 
mixture, like each of the incorporated ingredients, will to the toy 
ſeem cold. But I have often found, that a diſtill'd mercury may h 
ſo invigorated, that a ſingle dram of it, or, perhaps, a far leſs quaniy, 
being barely mix'd by my finger, with as much, or half as much cdi 
of gold, would preſently conceive a conſiderable heat, which woll, 
was formerly faid, ſometimes, prove offenſive to the palm of my huy 
wherein I held it. And toconvince a very eminent chymiſt, that the 
were ſuch mercuries as thefe, I took a remnant of certain quick-ſilver, i 
whoſe diſpoſition to incaleſcence I had ſuch an opinion, that tho' we iy 
no calx, nor ſo much as filings of gold, but only ſuch pieces as could 
obtain'd by a hammer and a pair of ſciſſers; I ventured to put ity 
them in a glaſs mortar, when, notwithſtanding the thickheſs and cht 
neſs of the beaten metal, and the coldneſs of the veſſel, the meran, 
to the artiſt's ſurprize, penetrated the gold, and grew manifeſtly hu 
with it. And this faculty of our quick- ſilver was not tranſient ; for [lu 
kept this parcel of it by me for; ſeveral years. The incaleſcent nia. 
ries, hitherto mentioned, were invigorated by tedious and „boten 
operations; but I know, by experience, a way, tho? it be hardto hy 
that will in an hour, and perhaps in leſs time, quality mercury to g- 
preſently hot, tho' in a manner vaſtly inferior to the former. 3 

5. When an invigorated mercury is, by due impregnation, quite 
to amalgamate readily and intimately with gold, and penetrated va 
preſently to grow hot therewith, it is not ſtrange that it ſhould a 
differ from common mercury, in being able to carry up with It pay 
the gold, wherewith it was ſo ftrictly aſſociated. I know, tis 4 
thought incredible, that crude gold. ſhould be volatiliz'd by quid 


filver 3 and, indeed, the common fort may be many times diſtill'd e 


gold, without carrying up any of it; but with a very ſmall quantity 
crete: ſubrilly — horedary I have elevated ſo much N gol 
that the inſide and neck of the retort, were richly gilt by the a * 
particles of that metal, which would ſometimes ſtick ſo cloſe, 3 15 
without difficulty, to be ſeparated from the glaſs : and having, I 
one of theſe noble mercuries, amalgamated about halt its N. 
calx of gold, tho? it did not gild the inſide of. the glaſs, yet * 
that the diſtill'd mercury was manifeſtly increas'd in weight, an 
what changed in colour and conſiſtence.. ü 
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ö n diſtilling an amalgam, made with one of theſe ſubtily im- Chymiftry. 
| Tiles n e, the calx of gold, I have obſerv*d a large part of. 
tze bottom of the retort, to be left adorn'd with a very lovely colour, 
T.\noſt like that of a turquoiſe ſtone, inclining to yellow, and ſomewhat 
þ hangeable ; and the ſtain ſeem'd to have penetrated the glaſs, tho? left 
by a very fmall quantity of the amalgam ; and tho? the mixture were di- 
ill d but in a ſand heat. And another amalgam of gold, with an invi- 
yorated mercury, being long decocted, the veſſel broke, and left the 
power part of the glaſs permanently ting'd with a pure and tranſparent 
ed, that ſeem'd to reſemble a fine ruby. | 
7. I have found another ſurprizing difference between ordinary quick- 
Flver, and ſubtily impregnated mercuries ; for tho* one would expect 
that mercuries ſo piercing, and fo diſpos'd to adhere cloſely to gold, 
Should make with it amalgams, far more eaſy than thoſe made with ordi- 
Pary quick-ſilver, to be turn'd into red precipitate; yet I found the con- 
Frary upon trial. Chymiſts mention about ſix weeks, as the uſual time 
P herein mercury may be preeipitated per ſe; and allow but a ſhorter 
me, to make this precipitation, when'tis amalgamated with gold; but 
0 have kept invigorated mercury, amalgamated with about a third part 
f its weight of fine gold, for above three months, without having ſo 
auch as a grain of precipitate, that I could perceive; tho? the mercury 
ew hot with the gold at their being mingled, and tho* the whole 
Were kept in a heat, able to make quick-ſfilver circulate. This I try'd 
With other ſorts of invigorated mercury; but, in above five or ſix 
onths, obtain'd not a ſingle grain of precipitate 3 tho' the heat was 
ſtrong, as to carry up many parts of the quick-ſilver, and of the 
dd with it, to the top of the glaſſes. Nay, the fire was ſo violent, 
Lat one of the hermetically ſeaPd glaſſes beginning to melt, the ſpiri- 
Pous matter, included in it, was ſo forcibly expanded, as to ſtretch. 
We weaker fide of the veſſel, and make it bulge out; tho' it did not 
eak. Nor is the ſpace of ſix months, the longeſt term, during which I 
Noe kept gold in decoction with invigorated mercuries, without ob- 
Wining a red powder, or precipitate 3 ſo that as far as I have yet try'd, 
e more ſubtile, and richly impregnated mercuries, are far leſs ant 
afford precipicates with gold, than common quick-ſilver is. As if 
Wat diſpoſition, to be turn'd into powder, required the preſence of the 
crementitious, or more ſeparable part of quick-ſilver, which a chy- 
Wilt would perhaps call its ſulphur. This, I confeſs, was a difappoint- 
ent to me; for I had hopes of making a precipitate with gold, and 
me of theſe noble and richly impregnated mercuries, that ſhould prove 
better medicine than precipitates made with gold and only common 
Wcrcury ; tho? even df ſome of theſe, when dexterouſly prepared, and 
or their due time in decoction, I have ſeen great effects, when ex- 
bited in a juſt doſe, and prevented from raiſing a ſalivation. 
. The laſt difference I ſhall obſerve between ſome diſtill'd mercuries 
common quick-filyer, is their inequality in point of ſpecific gravity. 
4 x I had. 
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Chymiftry. I had once the opportunity to examine, hydroſtatically, a noble Mer. 
W VV cury, for the impregnating whereof, neither gold nor ſilver was gn. 
ploy'd, and I found it very conſiderably heavier, 7 ſpecie, than co. 
mon quick ſilver; tho* this mercury had been ſeveral times dif, 
and by other means depurated; which to me ſeemed to argue, th 
even volatile gold is able to increaſe the ſpecific gravity of mercy, 
And the ponderoſity of this mercury ſeems more ſurprizing, becyy 
having, by the fame method, examined another, made after a ſſr 
way, without common mercury, I found it ſcarce at all to diftr 
gravity from ordinary quick-ſilver. 
And, by the way, *tis no juſt inference, the heavier the mercury, fr 


more fix*d ; for having inſtructed a gentleman how to make an inyigy 


rated mercury, which I judg'd to be much of the like nature with gy 
nderous one, but leſs tedious, and far leſs difficult to prepare; ti 
gentleman inform'd me, that in purifying and invigorating his quid, 
filver, he found it ſo alter'd and ſubtilized, that he could diſtil i þ 
leſs than half the time, he had formerly employ'd to drive it ow; 
with the like fire and veſſels. 
And whatever ſome learned chymiſts, and others, teach to the c 
trary, it is matter of fact, that mercuries may be ſubtily impregw 
ted more ways than one, ſo as to penctrate gold very powerfully, a 
grow hot with it. And it ſeems to me very probable, that the dit 
rent methods employ'd to prepare theſe mercuries, by impregnatiy 
them with a particular mineral or metal, may much diverſify ther 
qualities and operations, according to the reſpective natures of the . 
dies made uſe of. And tho? there ſeem ſo great a difference here 
quick-ſilver and vegetable ſubſtances, yet I have ſeen a mercury tht 
was prepared by the help of vegetables, without metals or mine 
more noble than, and very different from common quick: ſilver. An 
as ſeveral bodies and methods may be employed in the preparatio d 
noble mercuries, ſo it ſeems very probable, that the common met 
ries, thus prepared, may have different, but noble qualities and dg 
not only in chymiſtry, but medicine; as being fitted for powerful q 
rations, as well upon human bodies as the more ſtubborn ones of mts 
and minerals. I am not, indeed, forward to recommend the next 
uſe of mercurial medicines, of which we may too often ſee bad effec 
if they be not as well prudently and cautiouſly given, as faithfully 
ſkilfully prepared: but ſince ſome vulgar preparations of comm 
mercury often prove far more efficacious than ordinary medicine? 
ſtubborn diſeaſes; we may, ſurely, hope for greater and more mt 
cent effects from a mercury, well purify'd and impregnated with l 


* 


ſulphur and finer parts of ſuch bodies, as volatile gold, copper, "i 


antimony, &c. And tho, as I lately faid, I found ſuch merit 
much more indiſpos'd than common quick-filver, to make a pt? 


tate with crude gold; yet ſeveral other preparations may be mad "iy 


* 
fl 
1 


well with impregnated, as with vulgar mercury; ſuch are rurbid 


| ymiſts ! 
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Leal, the white precipitate, Mercurius dulcis, pills of crude antimo- Chymiſtry. 


Þy, or Pilule Cæruleæ, and eſpecially the cinnabar made by ſubliming 


Flick: ſilver and ſulphur into a purely red ſubſtance ; which, tho? em- 
Ploy'd chiefly by painters, ought not to be neglected by phyſicians 3 
Ince even in ordinary cinnabar the vulgar mercury is fo bridled by 
he common ſulphur, that unleſs too frequently given, without pauſes, 
Ir in an indiſcreet doſe, it has not been uſually found to ſalivate; 
Fer it often lies not idle nor uſeleſs in the body: fo that it may be 
well worth trying, whether a nobler cinnabar may not be obtain'd by 
Þbſtituting animated mercury for vulgar ; eſpecially if inſtead of com- 


pon ſulphur, that of antimony, or of antimony and vitriol, be em- 


Noy'd. 
And here I muſt obſerve, that we ſhou'd not be haſty to conclude a 
, ercury, which has been carefully depurated and impregnated, has not 
1 en well prepared, if we find it not readily elevate crude gold. For 


o' I have had ſome mercuries fitted to penetrate gold ſo far, and mix 
th it ſo cloſely, that it wou'd quickly, upon diſtillation, viſibly carry 
p ſome of that ponderous metal with it; yet ſo much is not to be 
pected from all invigorated mercuries. For I have found, that ſome, 
en of theſe, may require a ſtrong decoction to incorporate them in- 
nately with gold: and I once cauſed a mercury, which, upon bare 
illation, wou'd not at all colour the glaſs, to unite fo cloſely with 
metal, by circulating it with the gold for a fortnight, that it wou'd 
erwards elevate enough of it to gild the inſide of the glaſs ; and by 
nuch longer decoction, I have, ſometimes, had the gold plentifully 


Wiles, hermetically ſealed, 


S . FV. 


4 
* 
. 
2 
: 


a mixed bodies, that which they call phlegm or water, ſeems to © 
Helmontians, and other modern artiſts, to bid the faireſt for the title 
ly elementary and primordial. Ler us, therefore, examine, whether 
nos phlegm pre- exiſted in the body whence *tis obtain'd, in the form 
i1mple water. 


mentary nature, we may ſtill allow them the name of phlegm, pro-- 


Wed they be not more remote from ſimplicity than thoſe to which the 
miſts grant that appellation, 


Now the two properties, upon account whereof chymiſts call a body 


Watile and fugitive nature. 


Jo*d in the upper part, and even in the neck of conſiderably tall 


In order to this inquiry, I muſt premiſe, that in caſe ſome of the 
duc'd liquors, we ſpeak of, ſhall be denied to be preciſely of an 


em or water, are its appearing to them inſipid, and its being of a 


L ſhall 


F the ſeveral ſubſtances that chymiſts obtain by the fire from PU 


l, 
ducibl 


mM pro- 
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NSN of the ſame at different times, and according as the object is applid. 
but methink the conſideration of quick-ſilver may let us ſee, chat h 
poſſible for a groſs and fluid body to be inſipid. For quick-filyg ; 
without queſtion, a fluid, and in regard to ſome bodies, as gold, RI 
ver, Sc. a liquor; ſince it ſokes into their pores, and ſoftens ths 
bodies. The fame quick- ſilver may ſhew, by its diſpoſition to fy, 
way in the fire, that volatility, even in conjunction with infipidiy, ; 
no certain mark of an elementary or primordial body. And inde 
ſince volatility principally depends upon the extraordinary minute, 
of the particles whercof a body conſiſts, on their being detach'd f 
one another, and of ſhapes fitted for motion; this quality may he x, 
quired by ſo many different ways, and be met with in bodies othe. 
wiſe of ſuch different natures, that unleſs it be found aſſociated u 
the other qualities proper to phlegm, it will be but an uncertain ag, 
ment to prove the body, it belongs to, elementary. 

Of all the bodies employ'd in chymiſtry, thoſe that ſeem them 
4ndiſpoſed to be turn'd into water, are metals and minerals; if, ther 
fore, it can be made appear, that any of this ſort are changeable in 
an aqueous liquor, *twill be highly probable, that aqueous liqur 
may, by chymical operations, be produced, eſpecially in vegetb 
and animal bodies, which ſeem far more ſuſceptible of ſuch a chang, 
than the ſtubborn ſubjects of the mineral kingdom. And fince quis 
filver is generally allowed to be one of the moſt indeſtructible bots 
in nature; and, by its great ponderoſity, to be ſo much the mores 
mote from ſuch a liquor as water, that has not the ſixteenth part oi 
ſpecific weight; if this can be turn'd into an aqueous liquor, it vl. 
oreatly favour our doctrine. | 

Relating to a very ingenious and ſober phyſician of my acquainta 
that in diſtilling mercury, without addition, I once obtain'd a mitt, 
but could not make the like experiment afterwards ſucceed 3 he allure 
me, that he, and a friend of his, having provided a very large Dat 
retort of good earth, furniſhed with a pipe, and, by degrees, convey 
through that pipe a pound of quick- ſil ver into the retort, made red 


From quick- 
HAlver, 


they obtain'd four ounces of water, and loſt two ounces of matter; * 


remaining part of the pound being elevated in the form of merci} 
and the receiver, he ſaid, was not applied, till the retort had been mat 
thoroughly glowing hot; ſo that this liquor could not be the aquevs 
particles of the earth of the veſſel. He added, that the que 
very different from common water ; becauſe, pouring both their diſtile 
mercury, and their water, into a kind of China cup, they left un 
open, in a garret, for two or three days in June, upon a prefumptt 
that this mercurial water, thus order'd, would turn a part of l 
quick- ſilver into its own nature, and ſo multiply it ſelf upon it; : 
coming to their cup again, they were much ſurpriz'd to find the wt 


! 
KW 


all gone, and the greateſt part thereof turn'd into mercury ; 5 


I ſhall not here obſerve the different taſts of different creatures , 
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3 they concluded, becauſe they miſs'd, upon the balance, but about half CHmiſtry. 
un ounce of the whole matter, that was they ſuppoſed to have been loſt 
: yy evaporation 3 the other three ounces and a half being found in the 
additional weight of the mercury. : 
And if Helmont ſays true, that by his liquor alkaheſt, not only a e 
Iauick-ſilver, but all other tangible bodies, may be reduced into inſi- en OY 
pid water, juſt like rain-water; I may infer, that water may be pro- ; 
Auced, ſince ſalt and ſulphur themſelves may be turn'd into it. I 
now the Helmontians might anſwer, that this is not ſo much a pro- 

Auction, as a reduction, ſince all things conſiſting originally of water, 
he alkaheſt does but deprive it of the diſguizes that ſeminal prin- 
Fiples put it into, to make it appear under the form of gold, quick- 

ilver, plants, animals, &c. But even by this anſwer tis granted, that 
vater has actually been produced, in plenty, out of mineral bodies, 
Sho it has not yet been made appear, that thoſe bodies were pro- 
Wuced out of water. But ſuppoſing bodies, by the alkaheſt and the 

| Wire, were really reduced into water; Helmont farther relates, that by 

0 bſtracting his immortal liquor from ſtones, or ſuch kinds of bodies, 

* Pe turned them into ſalt, equiponderant to the concrete; which ſalt, 

nt Sy further operations, he reduces, as he ſuppoſes, into elementary 

Pater. Since then he ſtops not at ſalt, but goes to a further tranſ- 

uation ; and concludes, that a ſtone doth not conſiſt of ſalt, becauſe 

8 What ſalt may be turn'd into inſipid water; I ſay, that inſipid water 

vor the firſt matter of bodies; ſince, by a farther operation of the 

- Ire, that liquor it ſelf may be turn'd into earth. For clear water, 
vcral times very lowly diſtill'd out of clear glaſs bodies, has every 

me left me a terreſtrial powder at the bottom; as if the whole 

Soy of the water might, by repeated diftillations, without violence 

If the fire, be reduced into earth; whereof, in my laſt trial, I had 

ough to cover the bottom of a large cucurbit, out of which the 

iſtillations had been made. 

And 1 ſhall here add an experiment, which ſeems to argue, that 

Without the help of repeated diſtillations in tall cucurbits, clear 

| 2 may, by the operation of the fire, be changed into another 

dy. t 

We put very pure and limpid water, which had, by our pneumatic 

Wgine, been carefully freed from its aerial particles, into a new 
Plt-head, of ſuch a ſize, that the matter might have room to play, 

Wd circulate 3 and ſealing it up hermetically, we placed the veſſel in a 
Ngeſtive furnace, and left it there above a year; and obſerved, that 

er it had continued for a conſiderable time, there began to form 

emſelves in the water little concretions, heavier than it; which at 
"gt increaſed in magnitude, and, as we thought, in number; 
Waking a kind of terra foliata, that conſiſted of a multitude of little 

Win films, or ſcales, like thoſe of the ſmaller ſort of fiſh ; which, 


When the glaſs was ſhaken in an enlightned place, were plentifull 
Vor. III. H h * 7 f dig. 


| 
| 
| 
| 
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Chymiftry. diſpersd thro' the body of the liquor, and appear'd variouſly uy 


WY ſtrongly colour'd; ſome whereof were almoſt as big as 
but more glittering : and when the agitation ceaſed, they 
fell to the bottom, and cover'd it. And the longer the 


ſpangls 
Preſent 
plaſs Ws 


kept in the digeſtive furnace, the more of this fine terreſ 


trial ſub. 


ſtance was produced. But left the effect ſhould be aſcribed to the , 


ſtraction of the air, I muſt add, that we produced the like 


ſi ubſtanc, 


thoꝰ not ſo plentifully, after the like manner, in water that had ng 


all been freed from air. 


the moſt ſimple, elementary, and unchang-able, 1s, what 


SE CT: VI. 
pin 9. F all the ſubſtances obtainable from mix'd bodies, that whi 
— to perſons, not prepoſſeſs'd with Helmentian opinions, may ſt 


they al 


earth, or terra damnata ; becauſe it ſeems highly probable, that tt 


calcining violence of the fire, muſt not only have driven 


away the 


mercurial, and other volatile parts, but have quite burnt out t 
ſulphurs, which are often more fixed than the reſt; as the ate, 


on the other hand, is ſuppos'd to have diſſolv'd away all 


ſalt. 
This reaſoning, I confeſs, is plauſible, but not ſatisfactor 


the fixe! 


y; fr 


the particulars wherein this ſuppoſed ſimplicity, and unchangribls- 


neſs of the earthy part of mixed bodies is founded, are its 


not dil. 


ving in water, its not affecting the taſt, and its not having flown amy 
from the incinerated body; it may, with probability, be doubtel, 
whether any of theſe, or all of them put together, neceſſarily pre 


what the chymiſts pretend. 
Lud produci- 
le. 


And, firſt, according to the different conſtitutions of certain bv 
dies, we muſt diſtinguiſh between the dry and heavy parts tit 


remain, after a body has been expos'd to the violence of the fir; 
and, if need be, freed from its falt as much as poſſible, by the ai: 
ſion of water. For 'tis evident, that in ſome bodies, eſpecially d 
a metalline nature, the calcining fire does not operate, as in the buſt 
ing of vegetables; ſince ſometimes almoſt the whole weight ! 
mineral is to be found in what they call its calx; as is manifeſt 
the calcination of tin and lead per /e. And this calx is, in great ph 
reducible, ſometimes into a body of the ſame nature with that wlit 
afforded it, and ſometimes into another body, very far from oy 


elementary, as appears in the reduction of minium; which, 
greateſt part of it, we have more than once, by the bare 


as to tit 


manner d 


ordering the fire, reduced, in a very ſhort time, and without addition, 


into malleable lead; and alſo in the aſhes of antimony, which, yy 
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&.Gon, are eaſily reduced into glaſs ; whence we have ſometimes ob- Chymifry. 


Fence between the aſhes of metals, and of ſome minerals; where al- 
Eft the whole body is, by the fire, converted into a dry and heavy 


; -owder, and the aſhes of incinerated vegetables; which uſually leave 


ut little earth behind them, in compariſon of the matter which the 
Violence of the fire drives away. : 
hut ſetting aſide the metalline Calces, which, without queſtion, re- 
E&nain compounded bodies, if metals themſelves be ſo; and to forbear 
$xamining, whether they be not farther compounded with corpuſcles 
$f the fire or fewel ; the qualities which make other aſhes paſs for ele- 
Fentary earth, may be produced in portions of matter that are not 
mple, either by compoſition, or change of texture, | 
There are ſubſtances, which tho' when ſingle, they will eaſily diſ- 


ances among the magiſteries of ſeveral bodies, made by precipitating 

eir ſolutions in acid liquors, with oil of tartar per deliquium. 
From oit of vitriol, and ſpirit of wine, tho* both moſt readily diſ- 
dluble in water, we have, by bare digeſtion and diſtillation, obtain'd 
large quantity of a ſubſtance, that we found not diſſoluable in water, 

ipid and fixed. | 
There are ſtones, alſo, which I could, by the help of the fire, de- 
ive of their colour, and bring to a white powder; yet it did not ap- 
ar, that they were really calcin'd, or would in water yield any ſalt. 
® that if ſtones be compound bodies, there may be other corpuſcles, 
ſides metalline ones, which, tho* reduced by the help of the fire to 
white powder, inſipid, and not diſſoluble in water, are yet very re- 
te from an elementary nature. 

And chymiſts themſelves teach us, that the aſhes of wood may, by 
violence of the fire, be turn'd into glaſs; which being a body 
pos'd of the earthy and faline part of the aſhes, (for they ſay, 
t carth ſeparated from the ſalt, will never vitrify,) muſt, accord- 
W to their own confeſſion, be a compound body; which being, ar laſt, 
de by the urmoſt violence of the fire, muſt be fix'd, indiſſoluble in 
ter, and conſequently inſipid. But without taking this vitrification 
Won the chymiſts authority, *ris manifeſt, that in glaſs, made after 
common way, there is a great deal of lixiviate ſalt mixed with 
ſand ; for artificers find the ſalt neceflary to diſſolve and fuſe the 
d: and the glaſs uſually weighs ſometimes thirty or forty pound in 
hundred, more than the ſand that was put in. | 
And ſince chymiſts aſcribe all odours to ſulphur, I may reaſonably 
clude againſt them, that, in ſpite of all the violence of fire, which is 
uired to the making common glaſs, there is plenty of ſulphur, as 
| as ſalt, in it ; for I have often-try'd, that by barely rubbing two 
of glaſs one againſt another, there would quickly be produced 
Nong offenſive ſmell. And yet glaſs, which thus appears to be not 
Hh h 2 SS, only 


tined an antimonial regulus. So that *tis plain, there is a great diffe- 


Is wariuus 


Svc in water, yet the reſult of them will not; whereof we have in- 9. 
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Chymiſtry. only a compounded, but a re-compounded body, (becauſe the ſand, 


WM and other ſtones, being themſelves mixed bodies, are further co. 


pounded with the ſalts that diſſolve them) _— poſſeſſes all tho; 


three qualities, which chymiſts require in their earth; for ' tis taſtleß, 


ind iſſoluble in water, and fix'd in the fire. And if aſhes of themſclvg, 


be capable of vitrification, as chymiſts teach, and as the maſter of; 


glaſs-houſe told me he once found, with ſome difficulty; how » 
we ſure, that in common aſhes, freed, after the uſual way, from the, 
fixed ſalt, what is called a ſimple earth, may not be a body con. 
pounded of two or more ſubſtances, which, by their coalition a 
new texture, produced by the action of the fire, have been brought iy 
a kind of vitrification 3 or have otherwiſe acquired the obvious qu, 
ties that chymiſts think ſufficient to give a production of the fire t; 
name of earth ? | 

*Tis obvious, that ſeveral bodies, when of a ſenſible bulk, will ſu 
in liquors wherein their corpuſcles would freely ſwim, if many of then 
did not ſtick together. Thus Jumps, and the grains of falt a 
ſugar, will fall to the bottom of water, in which, when they ar 
diſpers'd into minute and inviſible particles, they will eaſily ft 
And I have obſerved in ſtopp'd glaſſes, that ſome falrs, and ot 

bodies, that, for many months, remained undiſtinguiſh'd in the liqun 
that harboured them, would, in tract of time, have convention 
made of their particles, which then ſubſided 3 and be no more carit 
up and down by the particles of the liquor. And ſomewhat cf fh 
kind may, perhaps, happen to the particles whereof water caulit; 
for if ſome of theſe, by frequent occurſions and attritions, come u 
apply themſelves to one another, ſo as to have a fuller and nor 

immediate contact than formerly; to be entangled among then: 
ſelves 3 and, perhaps, alſo, to exclude ſome very thin and ſubtik ar, 
that lurks about them, and contributes to their ſuſtentation ; tit 
cluſters, tho* as to ſenſe but very ſmall, may prove too great ad 
unweildy to be, any longer, parts of water, but may ſubſide in thi 
liquor; and if their adheſion be ſtrong, they will, upon the fame: 
count, become unfit to riſe up in the form of vapours and exhalation 
by heat, and ſo may be, like earth, fix'd in the fire, às well as indi- 
luble in water. 

I have ſometimes, alſo, ſuſpected, that the production of an er 
ſubſtance in water, may be further'd by the particles of the fire, * 
ployed to make it circulate; and that of thoſe particles which pers 
the glaſs, ſome of the leſs ſubtile may, in their paſſage, faſten ther 
ſelves to ſome aqueous particles, a 1 
theſe begin to make ſome inviſible concretions, to which, an 
other congruous particles may gradually adhere in their paſſage; 
ſo at length compoſe ſenſible aggregates of powder. Thus rech 
precipitation of quick- ſilver, without addition, the mercurial 0 5 
aſſociating themſelves with; and, probably, with ſome of thoſe * 


os 
fitted to adhere to them; and ug; 
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Chymical Principles aſſerted. 


Bre; begin to form coneretions, at firſt very minute, which afterwards Chhymiſtry. 
Encreaſe, by the acceſſion of other adhering particles, till all the mer- — 


kury, or the greateſt part of it, be reduced, from a fluid body, to a 

Fed powder. And it may countenance this conjecture, as to the pro- 
Auction of an earthy ſubſtance, by a briſk concurrence of the particles 
| pf fire, to add, that tho' I have kept highly rectified ſpirit of wine, 
or above a year together, hermetically ſeal'd up, and for the greateſt 
Part of that time, in a digeſtive furnace, without finding any earthy 
N Felidence 3 yet, when I order'd a bolt- head, that, tho' it were her- 
| WW dictically ſeal'd, the alchohol of wine it contain'd, might be boil'd 
0 F'ichout breaking the glaſs ; I found, in a ſhort time, that this liquor 
a Fould afford a conſiderable quantity of ſuch a ſubſiding talky ſubſtance, 
+ Es I obtain'd from the water formerly mention'd. 
Two parts of tobacco-pipe clay, finely powder'd, and very well 
Pix'd with one part of pulveriz*d cryſtals of nitre, being put into a 
cible, and kept, for three hours, in a violent fire, the mixture was 
fterwards taken out, and the remaining fix*d ſalt, carefully extracted, 


= * 


2 


mt t it amounted to a very little, in compariſon of what nitre uſually 
i. WWiclds when calcined with charcoal; and, that this ſmall proportion 
be fix'd ſalt did not, principally, proceed from any very large avola- 
Ni dn of nitrous ſubſtance, appear*d probable, becauſe the Caput mortuunz 
nas much more ponderous than could be expected upon account of the 
i! bacco- pipe clay firſt employ*d, and the alkali extracted; fo that the 
thy w weight, acquired by the clay, ſeem'd manifeſtly to proceed from 
s; e acceſſion of a portion of the falt-petre, that, by this operation, was 


Wrn'd into earth; ſo that of fix drams, which four ounces of clay 
d acquir'd in weight, after the crucible was taken out, not ſo many 
ains could, even by boiling water, be obtain'd from the whole Caput 


Fit rtuum ; which, when firſt ſeparated from the crucible, was almoſt 
the lite inſipid. 

nd That earth may, de novo, be produced, we may likewiſe argue from 
tu experiment we made about the deſtruction of ſalt of tartar, by 1g- 
ring and. putting it into fair water; for there remain'd, after numerous 
tion trations, and after every ſingle one, a ſubſtance in the filtre, which, 
diff r ought appears, may be as well call'd earth, as that which was 


parated from the calcined tartar, the firſt time it was put into the 


arr ter, to divide the ſalt from the earth. For here, as well as in that 
, mon operation, the way of proceeding is the ſame ; and in both, 
ere ere remains in the filtre a ſubſtance, which, by its ſtay there, ſhows it 
ther de indiſſoluble in water; and which, before it came thither, ſnew'd, 
| RS -nduring a violent fire, that it was alſo fix*d, as earth ought to be. 
wa or would it much alter the caſe, if this factitious earth ſhould have 
1 h an operation upon ſome particular body, as is thought not to be- 
in Vs do true elementary earth. For ſince it is obtain'd by a chymical 
arch alyſis, if it have thoſe qualities, that, in the general eſtimations, 
of i ie up the notion of earth, that ought to ſuffice, at leaſt, till the chy- 


miſts. 
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Chymiſtry. miſts give us ſome more accurate definition of genuine earth, 
ſuch a thing, and teach us a better way to obtain it. 


No natural 


elementary 
earth. 


freed from ſaltneſs, by repeated ablutions with hot water, was yet { 


The Producibleneſs of 


ſhey I; 


And in many bodies, that are reputed earth, I obſerve quali 
which belong not to elementary earth, in the receiv'd notion ther 
This, I ſay, becauſe I ſee not why ſuch a texture, as will ſuffce , 
make a portion of matter indiſſoluble in water, fix*d in the fire, ang 
inſipid upon the tongue, may not alſo fit it to operate, actively, Up 
ſome bodies; and modify the operations of others that act upon 
And if our earth, obtain'd from ſalt of tartar, be, by the chymig, 
rejected as ſpurious, they muſt confeſs the inſufficiency of their con, 
mon way of ſeparating a true earth from the bodies they analy, 
for, it ſeems, calcination, ſolution in water, and filtration, which mak: 
up their uſual method, will not ſuffice to make our earth of um 
paſs for true; tho? it appear not to be near ſo remote from an eleny, 


- tary nature, as ſome other bodies that are obtain'd for earth by th 


vulgar analyſis. I have found, that the Caput mortuum of vitriol, . 
maining after it had long endured a violent fire, tho? it were diligeny 


from being an elementary earth; as appear'd by its deep purpliſh q. 
lour ; its weight, far exceeding that of earth; and by an experimen 
that I purpoſely made to examine it. 

And an acquaintance of mine, who dealt much in Hungarian vitry) 
affirm'd to me, that he had out of the colcothar of a certain fort of 
vitriol, not only received a conſiderable quantity of good copper; 
but ſeparated from that copper a large portion of ſilver, and fone 
grains of true gold. 

I have not yet ſeen it prov'd, that nature, _ more than art, a 
fords us a true elementary earth; at leaſt, I can ſay, that ſome, vid 
ſeem to be of the more ſimple ſort, I found, upon examination, hat 
qualities not aſcrib'd to pure earth. For, tho* tobacco-pipe clay, 
reaſon of its fixity, whiteneſs, and inſipidity, and its lying often dt 
beneath the ſurface of the ground, may as probably as almoſt ay 
other native earth, ſeem elementary; yet tobacco-pipes, well-bak' 
may, ſometimes, be made to ſtrike fire: and I have, more than ont, 
try'd, that by briſkly rubbing two pieces of a new tobacco pipe dt 
againſt another, they would, in a minute or two, grow warm; 
being immediately ſmelt to, manifeſtly afforded a rank ſcent, btw 
ſulphureous and bituminous, almoſt like that which proceeds 100 
pebbles and flints, when they are, likewiſe, rubb*d hard again 9% 
another : as if tobacco-pipe clay were not a true'earth, but a fine wii 
ſand, conſiſting of grains too ſmall to be diſtinctly taken notice 
like thoſe of other ſand. And I. found, by a hydroſtatical trial, ts 
its ſpecific gravity was but little different from chat of pebbles _ 
proportion in weight to water of the ſame bulk, being as two a 
quarter to one. A tobacco-pipe may be, alſo, ſomewhat melted bf 


very vehement fire; for it will thereby be brought to bend. Pordt 
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Porcellane, or the matter whereof China diſhes are made, is not, as Chymiſtry. 
me travellers have fondly imagined, a compoſition that requires to CL VWW 
ES. buried under ground, for many years, to ripen 3 but, as ſome late 
Tuthors inform us, and as I have been aſſured by a perſon who viſited 
dne place in China, ſo famous for making porcelline veſſels, it is 
& pure fort of clay; however, I find it not to be elementary earth: 
For a violent fire will make it ſomewhat melt, and with ſteel it will 
Kſly ſtrike fire, almoſt like a flint; whereto it approaches in ſpecific 
ravity. The like I have obſerv'd in porcellane, very artificially imi- 
Eited with a ſort of Eugliſb clay. And I found too, that the matter 
een of dark-colour'd juggs of the better fort, well baked, wou'd, 
Fich a ſteel, afford ſparks of fire. But I once ſaw a pit, where, at the 
bc of many yards, they dug up a certain white earth, which when 
iſtill'd, afforded a liquor that I found to be very rich in a volatile 
It, that taſted and ſmelt much like ſpirit of urine, or hartſhorn ; 
d had almoſt the ſame effects in changing the colours of ſome bodies, 
d precipitating others. 1 remember, too, that by the operation of a 


- Penſtruum or two upon tripoli, that, as white and pure a virgin earth 
. it ſeem'd, yet it prov'd not elementary. And, on the other hand, 
de maſter of ſome Engliſbo mines preſented me a very white ſubſtance, 


Whcreof he had plenty, which he thought an earth, and which was 
gd, by an excellent artificer very converſant with tripoli, to be 
Per even than that earth; but I found it, upon examination, to be a 
Ind of talc, whoſe leaves were exceeding fine and minute. Hence we 
ay reaſonably doubt, whether the aſſertors of elementary earth can 
ev us any native ſubſtance deſerving of that name; and, alſo, whe- 
r what remains, after chymical analyſes, tho? it has all the qualities, 
Wz'd ſufficient to denominate a portion of matter earth, may not 
be either a compounded body, or endowed with qualities which 
long not to ſimple earth. With this view, I purpoſely examined 
He quick- lime, which, tho' it had been, by frequent ablutions in 
m water, carefully dulcified, and ſo was as well inſipid as fixed and 
liſſoluble in water; yet I found I could readily diſſolve it in ſeveral 
nftrua, and even in ſpirit of vinegar ; whereas true elementary earth 
ht to be as well indiſſoluble in ſuch liquors as in water. 
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The chymical fe 
2heory of qua- precarious, and has never been demonſtrated. : Tis firing, 
that neither the chymiſts themſelves, nor their adverſit 
defectide, and 


uncertain. 
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QUALITIES 


SECT. 1 | 
H E foundation of all the vulgar chymical theory ſeems tom 


ſhould have taken notice, that the analyſis by fire, is not the only i 
ſtrument of diſcovering the ingredients of mix'd bodies; ſince init 
ral caſes, this may be found by compoſition, as well as by reſoluti 
Thus vitriol appears to conſiſt of metalline parts, aſſociated by cage 
lation, with acid ones, as well by making true vitriol with ſpirit fi 
phur, or that of falt, as by reſolving it by the fire. * 

And whatever chymiſts may be able to obtain from particular 1 
ſtances, it does not appear by experience, which is the grand of 
ment they rely on, that all mixt bodies, endowed with qualities, q 
ſiſt of their ria prima; ſince they have not been able, iy 
without new compoſitions, to reſolve into thoſe three, gold, king 
cryſtal, Venetian talc, &c. yet theſe bodies have ſeveral qualities; 
the two former are fuſible and malleable ; and all of them have weg, 
and fixedneſs : ſo that in theſe and the like bodies, whence a 
have not yet made it appear, that their ſalt, ſulphur, and me 


can be truly and adequately ſeparated, *twill ſcarce be other ] 
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The Chymical Doctrine, &c. 


Srecar! 


Ich bodies from thoſe principles. 


let been well proved; and I queſtion whether they ever will be. 
One of their grand ſuppoſitions is, that each particular quality muſt 
ve its gröre, Nalin, or ſome peculiar material principle, to the par- 
ipation of which, as of the primary, native, and genuine ſubject, all 
her bodies muſt owe it: but *twill be hard to ſhew, what is the pro 
n of gravity, volatility, heat, ſound, tranſparency, and opacity 
Which are qualities to be indifferently met with in bodies, whether 
ple or mixt. g 
The chymiſts, too, are apt to argue, that, becauſe this or that 
jality, is not to be truly derived from this or that particular prin- 
dle; as falt, for inſtance, and mercury; therefore it muſt needs be 
rivable from the third, as ſulphur. But this way of arguing implies, 
Kat every quality in a compound body, muſt ariſe from ſome one of 
e ſria prima; tho' experience ſhews us, that bodies may, by compo- 
ion, obtain qualities, that were not to be found in any of the ſepa- 
te ingredients. Thus in painting, though blue and yellow be neither 
them green, yet their mixture will be green. And tho' no ſingle 
und will make an octave, or diapaſon ; yet two ſounds, whoſe pro- 
rtion is double, have an eighth. Tin and copper melted and mixed 
gether in a due proportion, make bell- metal, which is far more 
Porous than either of them apart. And *tis obvious for chymiſts to 
Wcrve, that, tho? lead be an inſipid body, and ſpirit of vinegar a very 
rp one, yet Saccharum Saturni, a compound of theſe two, is ſweet. 
But this ill- grounded ſuppoſition of the chymiſts, is extended farther 
Jan uſual topic of theirs, according to which they conclude, that 
Iny qualities, as well manifeſt as occult, muſt be explained by their 
prima, becauſe they are not explicable by the four elements of the 
7 patetics, But to make this argument valid, it muſt be proved, that 
re are no other ways by which thoſe qualities may be explained, 
by a determinate number of material princtples. 
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We heat, brought to the ſtate of fluidity; and, upon the remiſſion of 
it heat, grows a ſolid and conſiſtent body again; what addition, 
Pulſſon, or alteration of any of the tria prima, cauſes this change of 
Wliſtence ? Tho?” this is eaſily accounted for in the mechanical way, 
che vehement agitation that the fire makes of the minute parts of 
gold, to bring it to fuſion 3 and the coheſion of thoſe parts, by 
aue of their gravity and fitneſs to adhere to one another, when that 
Itation ceaſes, When Venice glaſs is merely, by being beaten to pow- 
» deprived of its tranſparency, and turned into a white, opake bo- 
» what need have we of the ria prima to ſolve this phenomenon ? 


» 


f . II. Ii: But 


Ty to derive the malleableneſs, colour, and other qualities of Cymiſtry. 


4 great part of the chymical doctrine of qualities, is, alſo founded Suppoſe: 
n, or ſuppoſes ſome other things, which, as far as I know, have not things 


But there are ſeveral qualities, even in mixt bodies, wherein the chy- I 9c /per- 
cal doctrine is unneceſſary, For inſtance, when pure gold is, by Habs. 
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The Chymical Doctrine 


Chynifoy.” But further ; the chymical doctrine of qualities is inſufficient, nd 


lar phenomena, nor often ſo much as to all the grand ones, that belorg 


doo narrow to reach to all the phenomena that ought to be exy};j.,y, 
. 1:4} Ie 


For there are many qualities, which chymifts will not att, 
to explain; and the ſolutions they give of other particular quiz. 
are often very deficient and unſatisfactory. Thus, tho” gold be g. 
body they moſt affect to converſe with; yet it will be very hard y 
ſhew, how its ſpecific weight can be deduced from the three Princip 
ſince mercury it ſelf is much lighter than gold; and the two other bd 
poſtatical principles are far lighter than mercury. And, I think, 7 
would much puzzle the chymiſts, to give us an example of a compy,yy 
body, ſpecifically heavier than the heavieſt of its ingredients. 
Again; there are feveral bodies, which, tho* the moft learned c. 
miſts confeſs, do not conſiſt of their ria prima, yet are endowed nit 
qualities, that conſequently are not in thoſe ſubje&s to be explain 
by the zria prima. Thus elementary water, tho' never ſo pure, hy 
fluidity, coldneſs, humidity, tranſparency, and volatility, without a 
of the 7ria prima, And the pureſt earth, as afhes carefully freed fr 
the fixed ſalt, has gravity, confiſtence, dryneſs, colour, and fixein; 
without owing them either to ſalt, ſulphur, or mercury. Since, then, 
in earth, water, Sc. ſuch diffuſed” qualities, as gravity, fixedneſs, 
lour, Sc. muſt be acknowledged not to proceed from the 7ia prin 
tis plain, that portions of matter may be endowed with ſuch qualitis 
by other cauſes and agents than ſalt, ſulphur, and mercury; , 
therefore, ſhould we deny, that alſo in compound bodies, thoſ qu. 
lities may be produced by the ſame, or the like cauſes ? Thus the r. 
duction of a tranſparent ſolid to powder, produces whiteneſs, whziher 
the comminution happens to rock-cryſtal, Venice glaſs, or to us! 
the firſt of which is acknowledged to be a natural, and perfectly mic 
body; the ſecond, a factitious and re-compounded body; and tir 
laſt, for ought appears, an elementary body, or at moſt, a body wy 
{lightly and imperfectly mixt. And ſo by uniting air in {mall porto, 
with a tranſparent liquor, as when we beat ſuch a liquor into foan, 4 
whiteneſs is produced, as well in pure water, which is acknowledge 
to be a ſimple body, as in white-wine, which is reckoned among bod 
perfectly mixt. 
And further, the chymical explanations are not ſufficiently extenſi 
for moſt of them are not ſo diſtin and full, as to reach the parti 


to che hiſtory of the qualities they pretend to account for. A chm 
will not eaſily ſhew by his ſalt, ſulphur, and mercury, why a load- n 
capp'd with ſteel, may be made to take up much more iron, thats 
it be immediately applied to the iron; or why, if one end of i 
magnetic needle is diſpos'd to be attracted by the north pole, 9 
inſtance, of the load- ſtone, the other pole of the load- ſtone wil drt 
it away: or, why a rod of iron, being heated red hot, and coole 
perpendicularly, will, with its lower end, drive away the flower e lr 
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of Qualities exammed. 


Nor magnetic bodies, that ſome writers have reckon'd up, I do not re- 
weber, that any three have been by chymiſts fo much as attempred 
Ito be ſolved upon their principles. And even in thoſe qualities, in 
Eo explanation theſe, principles may more probably, than elſewhere, 
Y "TR to take place, the chymical accounts are ſo lame and. inconſi- 
ent, that they leave many conſiderable phenomena untouch'd; and 
but very ſlightly, and in a general way, explain the more obvious or 
Kmiliar. And, indeed, I cannot but think, that a chymiſt, who, by 
ne mere help of his ſria prima, takes upon him to account for the qua- 
Y::i-s of all bodies, acts like him, who, ſeeing a book written in a 
Fupher, whereof he were acquainted but with three letters, ſhould un- 
Fake to decypher the whole piece. b Acne e 
And even when the chymical explanations ſeem to come up to the 
phenomena, they are not ſufficiently primary and fundamental; for 
hoſe very ſubſtances that chymiſts call their principles, are each of 
hem endowed with ſeveral qualities. Thus ſalt is a conſiſtent body, 
las its weight, is diſſoluble in water, is either tranſparent or opake, 
Ext or volatile, ſapid or inſipid. And ſulphur, according to the chy- 
its, is a body fuſible, inflammable, Sc. and, according to experience, 
onſiſtent, heavy, Sc. ſo that *tis by the help of more primary and 
general principles, that we muſt explain ſome of thoſe qualities, which 
ing found in bodies, ſuppoſed perfectly ſimilar, cannot be pretended 
d be derived into one of them from the other. And to fay, chat 
Wis che nature of a principle to have this or that quality, as, for in- 
ance, of ſulphur to be fuſible, and therefore we are not to exact a 
aſon why it is ſo; will be of no force, if from the primary pro- 
erties of bodies, we may deduce any good mechanical explicatiou of 
Pfibility in the general, without neceſſarily ſuppoſing ſuch a primo- 
Wencal ſulphur, as the chymiſts fancy, or deriving it from thence in 
her bodies. And, indeed, ſince not only ſalt-petre, ſea- ſalt, vitriol, 
d alum, but ſalt of tartar, and the volatile {alt of urine, are all of 
zem fuſible; I do not well ſee, how chymiſts can derive the fuſibility 
Pen of ſalts obtained by their own analyſis, from the participation of 
Ne ſulphureous ingredient; eſpecially ſince, if ſuch an attempt ſhould 
made, it would . overthrow, the hypotheſis of three ſimple bodies, 
Whereot they will have all mixt ones to be, compounded: and ſtill 
would remain to be explained, upon what account. the principle, that 
8 {aid to endow the other with ſuch a quality, comes to be it ſelf 
dowed therewith, For ' tis plain, that a maſs of ſulphur is not an 
mical, or adamantine body; but conſiſts, of a multitude of corpuſcles 
dererminate figures, connetted, after a determinate; manner 3 0 that 
may be reaſonably demanded, why ſuch a convention of particles, 
cher than any other, conſtitutes a ſuſible hodů ) 


1 1 


| | t a mariner's needle, which the upper end of the ſame rod will draw  Chymiftry. 
E.. ir. In ſhort, of, above threeſcore properties, or notable phenomena. 
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Chymiſtry. And when they tell us, that the fuſibility of bodies proceed, fn 


GW YN ſulphur, in caſe they ſay true, they only tell us what material h. Ager 
dient *tis, that being diſpers'd through the other parts of a bo quali 
makes it apt to melt: but this does not intelligibly ſhew what it i; 3, WM re 
makes a portion of matter fuſible ; and how the ſulphureous ingre4,,, WM EO . 
introduces that diſpoſition into the reſt of the maſs wherewich ws : 
united : yet they are fuch explanations as theſe, that a Philoſopls y- 
chiefly looks after. And to ſhew, that there may be more fundam:y, | «A 
explanations, I ſhall only obſerve, that ſulphur it ſelf is fuſible; ,, * * 
therefore, as I lately intimated, fuſibility, which is not the quality bes 
a ſingle atome, or particle, but of an aggregate of particles, ougj;; 1 
ſelf to be accounted for in that principle, before the fuſibility of y | 1 4 2 
other bodies be derived from it. And in ſulphur it ſelf, that qui 5.4 
may be probably deduced from the convention of corpuſcles of the, Ind no 
minate ſhapes and ſizes, connected after a particular manner. Any; IE The 
nature, art, or chance, ſhould bring together particles endowed yii hat in 
the like mechanical properties, and aſſociate them after the like ny. There a 
ner, the reſulting body would be fuſible, though the component jy. hat a 
ticles had never been parts of the chymiſts primordial ſulphur, M Hot ap 


ſuch particles ſo convening, might perhaps have made ſulphur, thow 


Wan 
before there had been no ſuch body in the world. And though F "=p 
readily allow, that ſulphur, or another of the 7ria prima, may aboul ot but 
in ſeveral bodies endowed with the quality that is attributed to thei 2 mi 
participation of that principle; yet this is no certain ſign, that th ction 
propos'd quality muſt flow from that ingredient. Thus, if ti, for ſtance 
example, be duly mix'd with copper or gold, ſilver or iron, tt vil Itered, 
make them very brittle 3 and it is alſo an ingredient of ſeveral ode hange 
bodies that are likewiſe brittle ; as colour'd amels, which are uſul dr inſt; 
made of calcin'd tin, (call'd by tradeſmen putty, ) melted with thei: fer d 

- gredients of cryſtal-glaſs, and ſome ſmall portion of a mineral pigment ard, b 
But though in all theſe brittle bodies, tin be a conſiderable ingredient ; F pher 
yet *twere very raſh to affirm, that brittleneſs, in general, proce Won ſiſtir 
from tin: for provided. the ſolid parts of conſiſtent bodies touch or WPrding 
another but in ſmall portions of their ſurfaces, and be not entangi! on th 
by their contexture, the metalline or other compoſition may be brit, (MP choſe 
tho? there be no tin at all in it: and, in effect, the materials of me re: 
being brought to fuſion, will compoſe a brittle body, as well vi ter is 
there is no putty colliquated with them, as when there is. CA you ſep: 
lead, by the action of the fire, may be melted into a brittle mk on, rec 
and even into tranſparent glaſs, without the help of tin, or any til ttle tin 
elſe. And there are numerous other bodies, that cannot be pretend Ie Cauſe 
to owe their brittleneſs to any participation of tin, of which H from 
have no need, if the matter they conſiſt of, wants not the requli! AP ctals, - 
mechanical diſpoſitions. | cretO, 

And the way employed by chymiſts, and Peripatetics, of accou'n k 4 - 


for things from the materials, whether elements, principles, or * Fn 


1ngredr 
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F- ingredients, of bodizs, will often fruſtrate this expectation ; for a new Chymiſtry: 
W cuality, differing from, or contrary to, any that is conſpicuous in the 
ingredients, will frequently ariſe upon their mixture; as two tranſpa- 
ent bodies may make an opake one; a yellow body and a blue, one 
Ithat is green; two malleable hod ies, a brittle one; two actually cold 
bodies, a hot one; two fluid bodies, a conſiſtent one, &c. And as this 
way of judging, by material principles, hinders the fore-knowledge of 
Fevents from being certain, it much more hinders the aſſignation of 
$c:uſes from being ſatisfactory; ſo that thoſe who judge of all mix'd 
bodies, as apothecaries do of medicines, barely by the qualities and 
vroportions of the ingredients, ſeem to act as one who ſhould pretend 
Eo give an account of the phenomena and operations of clocks and 
atches, from the predominancy of the metals that make their parts, 
und not from their ſtructure and contrivance. 
he next defect I obſerve in the chymical doctrine of qualities, is, 4nd freqnent- 
hat in many caſes it agrees not with the phenomena of nature. For ng nc | 
There are ſeveral changes of qualities, wherein one may well expect, „ — 
hat a chymical principle ſhould have a great ſhare, and yet it does 
Pot appear to have any. He who conſiders what great. operations 
Wany chymiſts aſcribe to this or that ee principle, and how 
any qualities, according to them, muſt from thence be derived, can- 
ot but expect, that a great change, as to thoſe qualities, happening 
a mix'd body, ſhould, at leaſt, be accompany*d with ſome notable 
Wction of, or alteration in the principle; yet I have met with many 
ſtances, wherein qualities are produced, or aboliſhed, or very much. 
Itered, without any manifeſt introduction, expulſion, or conſiderable 
ange of the principle, whereon that quality is ſaid to depend. Thus, 
dr inſtance, a piece of fine ſilver, having been neal'd in the fire, and 
ffer d to cool leiſurely, is very flexible; but may be made ſtiff and 
ard, barely by a few ſtrokes of a hammer. There is, alſo, another ſort 
f phenomena, which oppoſes the chymical doctrine about qualities, 
wnſiſting of thoſe, wherein either that does not happen, which, ac- 
Prding to their hypotheſis, ought to happen, or the contrary to what, 
pon their principles, might juſtly be expected. For inſtance, tis known 
d thoſe who work much in ſilver and copper, that the former will be- 
me red-hot in the fire, before it is brought to fuſion; and that the 
Itter is yet far more difficult to be melted down than the other; yet if 
ou ſeparately diſſolve thoſe two metals in Aqua fortis, and by evapora- 
on, reduce them to cryſtals; theſe will be brought to fuſe in a very 
tle time, and with a moderate heat in glaſſes. Aſk a vulgar chymiſt, 
e cauſe of this facility of fuſion, and he will probably tell you, that 
is from the ſaline parts of the Aqua fortis, which, imbodied in the 
tals, and being of a very fuſible nature, impart that eaſineſs of fuſion 
ereto. Now from this plauſible explanation one might well expect, 
at if the ſaline corpuſcles were exquiſitely mixed with tin, they would 
ake it far more fuſible than of it ſelf it is; yet, when I put tin into a 
CON- 
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Chymiſiry. convenient quantity of Agua forts, the metal being corroded, {{h,1,, 


The princi- 
ples found in 
bodies not the 
cauſe of their 
gualities. 


priſtine form; ſince lead melts before it comes to ignition, which gal 
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as is uſual, in the form of whites of eggs, which being well drica 4. 
* - ol - * 7 vily 
tin was ſo far from growing more fuſible, that it would long end 


not only a thorow ignition, but the blaſt of a pair of double bal 
'Y 


i heir 
o an 
They 
: on O 
ether 

5 . Ore { 


i . 
without being at all brought to melt. And as for thoſe chymiſ; yy, 
admit, that all kinds of metals may be turned into gold, by à y, 
ſmall proportion of the elixir ; they muſt allow from their own cn. 


ceſſions, that ſeveral qualities may be changed, even in metals, withy, 


the addition of any conſiderable proportion of the fimple ingredizg; ; peel 
to which they aſcribe thoſe qualities; provided the agent be alle y | up 
make a great change in the mechanical properties of the parts wh he 
the metal it acts upon conſiſts. Thus if we ſuppoſe a pound of {ily Woh 
a pound of lead, and a pound of iron, to be tranſmuted into gold, ad Tals, 
by a grain of the powder of projection; this powder, as a matti ing . 
cauſe, is inconſiderable, by the ſmallneſs of its bulk; and as an cf. Mrs: 
cient, it works differing, and even contrary effects, according to ti 64 
diſpoſition wherein it finds the metal to bz tranſmuted, and the chun taincd 
it produces in the conſtituent texture thereof. Thus it brings quick iliry 


ſilver to be fixt, and deprives it of the fluidity it had before; it bg e: fo 
ſilver to be inſoluble in Agua fortis, which readily diſſolved it befor, ill not 
and ſoluble in Agua regis, which before would not touch it; and, why arpeſt 
is very conſiderable to our preſent purpoſe, whereas it makes iron mu be lt 


more fuſible, it makes lead much leſs fuſible chan whilſt it retain is And 


e the 
liquid 
5 wh 


ich ye 


requires to bring it to fuſion. 
But ſome modern chymiſts would be thought to explain {:1:l df 
the changes that happen to bodies in point of odour, colour, & by 


ſaying, that in ſuch alterations the ſulphur, or other hypoſtatical pi- ſo t 
ciple, is intraverted or extraverted; which, I confeſs, ſcem to & you a 
rather new terms, than real explanations. For it may be julily c „fro 


jected, that the ſuppoſed extraverſion or intraverſion of ſulphur an 
by no means, give an account of ſo great a variety of odours, cout 
and other 8 as may be found in the changed portions ci mt 
ter we are ſpeaking of. Beſides, what they call by theſe and d 
names, cannot be done without local motion, tranſpoſing the parts he hur 
of the matter, and, conſequently, producing in it a change ol BW to ab 
ture, which is the very thing we would infer 3 and which being Wy, in? 
poſed, we may grant ſulphur to be often actually preſent in the Aten body 1 
bodies, without allowing it to be always neceſſary to produce the al: Upon 

tions in them; fince corpuſcles, fo condition'd and arranged, voes, ar 
produce ſuch effects, whether ſulphur did, or did not, make the ſuber r prim 


diſce 
contr— 
the ſa 
t ſenſ 


matter of the change. v3 as! 
I ſhall mention but two imperfections more that particularly tal pro 
to the doctrine of qualities. | differe 
And firſt, I do not think it a convincing argument, that is empiof iter, a 


ed by the Ariftotelians for their elements, and by the chymils. cites, 
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WT cir principles, that, becaufe this or that quality, which they aſcribe Chymiftry. 
o an element, or a principle, is found in this or that body, which 
: hey call mixt, therefore it muſt owe that quality to the participa- 
ion of that principle or element. For, the ſame texture of parts, or 
cher modification of matter, may produce the like quality in the 
Hbore ſimple and the more compound body; and they may both, ſepa- 
Ptely, derive it from the ſame cauſe, and not one from the partici- 
ation of the other. Thus water, earth, metals, ſtones, Sc. are hea- 
y upon account of the common cauſe of gravity, and not becauſe 
ic reſt partake of earth; for elementary water, as ſimple a body 
& that, is yet heavy: fo oil, highly rectified ſpirit of wine, mercury, 
Petals, glaſs of antimony, and minium, whillt in fuſion, are fluid; 
ing made fo by the variouſly determined motions of their minute 
Arts, and other cauſes of fluidity 3 and not by the participation of 
ater®; ſince the dry calces of lead and antimony are not likely to have 
tained in the fire fo volatile a liquor as water; and ſince fluidity is a 
ility that mercury enjoys in a more durable manner than water it 
If: for that metalline liquor, as alſo ſpirit of wine well rectified, 
Will not be brought to freeze with the higheſt degree of cold of our 
arpeſt winters, tho? a far leſs degree of cold would make water ceaſe 
be fluid, and turn it to ice. 
And laſtly, 'tis pleaſant to ſee how arbitrarily the Peripatetics de- Contrarygua- 
e the qualities of bodies from the four elements. Thus to inſtance /ties a/cribed * 
Iliquidity, if you ſhew them exactly dephlegmed ſpirit of wine, and 2 — 
, whence it has its great fluidity, they will tell you, from water; 
ich yet is far leſs fluid than it; and ſpirit of wine it ſelf is much 
ſo than the flame into which that ſpirit is eaſily excited. But 
you aſk, whence it becomes totally inflammable, they muſt tell! 
from the fire; and yet the whole body, at leaſt as far as ſenſe 
W diſcover, is fluid, and becomes flame; ſo that fire and water, 
contrary as they make them, muſt both be vaſtly predominant 
the ſame body. This ſpirit of wine, alſo, being a liquor, whoſe 
Wit ſenſible parts are actually heavy, and compoſe a liquor ſeven or 
ht hundred times as heavy as air of the ſame bulk, muſt be ſuppo- 
to abound with earthy particles; and yet this ſpirituous liquor 
Wy, in a trice, become flame, which they would have to be the light- 
body in the world. 
Upon the whole, the chymiſt's ſalt, ſulphur, and mercury them- 
Nes, are not the firſt and moſt ſimple principles of bodies, but ra- 
r primary concretions of corpuſcles or particles more ſimple than 
y 3 as being endowed only with the firſt moſt radical, and moſt uni- 
Fal properties of ſimple bodies, bulk, ſhape, motion, or reſt; by 
different conventions or coalitions of which minuteſt portions of 


0 are made thoſe differing concretions that chymiſts call their 
n ciples. | 
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SECT; IL 


Preſume, it will not be difficult to diſcern, that a great part g 

what has been alledg'd to ſhew the imperfection of the vulgar chy. 
mical doctrine of qualities, may eaſily be applied to fome other hy. 
potheſes of kin to that doctrine, and particularly to the theory thy 
would derive both the qualities of bodies, and the reſt of the pheng. 
mena of nature, from acid and alkali. For tho* theſe two differs. 
ces may be met with in a great variety of bodies, and conſequent 
the conſideration of them will frequently be of good uſe to chymik; 


in conſidering the ſecondary cauſes and operations of ſome mixt hy. „. 


dies; yet I cannot allow of the hypotheſis in the latitude wherein b the m 
urged and applied, as if it could be uſefully ſubſtituted in the place q * 
matter and motion.“ , __ 
For it ſeems precarious to affirm, that acid and alkaline parts a A 
found 1n all bodies. The A 
Some chymiſts, when they ſee Agua fortis diſſolve filings of co 
or Wk 
conclude from thence, that the acid ſpirits of the menſtruum mes, 
in the metal, with an alkah, upon which they work; + but this is 
Ul. 
* « Since, „ ſays M. Homberg, the f cauſes, ” See French Menmbirs, 4 1701. 
«« doctrine of alkali and acid has been ad- | p. 146. : 
«« yanced, *tis made uſe of to explain all | + M. Homberg is of opinion, that il ac 
the changes that happen in the mixtures | ſpirits diſſolve bodies, by means of the fl 
« of ſimples, particularly in the effects of | which ſuch ſpirits contain; and to dilcove 
« fermentation, efferveſcence, and ebulli- | their quantity of pure acid ſalts, he ſuffer a in 
«« tion. But there is ſcarce any fermen- ounce of ſalt of tartar to ſaturate it (elf nit | wh 
« tation produced by the mixture of acid | the ſpirit ; then evaporating all the moilir, $4 jo 
« and alkali; and even ebullitions and | the ſalt of tartar remains increaſed by i: WR Ty 7 
s efferveſcences often proceed from other | weight of the acid ſalts. : 
# the q 
in a 
By this means he made the following table. o 3 
0%. dr. gr. dr. gr. | ar. = eſtin 
Spirit of nitre oi o2 36 } And gain-J 03 1007 Whence an | 0! Bs *y _ 
An ounce of Sof ſalt oz og; oof ed after o; 14{ ounce of the \1 e acid f 
ſalt of tartar C Oil of vitriol oo ©5 oo Zevapora- & 03 og liquor con- 904 5 db 5 
took up of Agua fortis or ©2 zo ( tion 03 o6( tain'd of vola- Yo: o | Bud — 
Diſtill'd vinegar 14 00 00 03 36 Ytile acid falt (09 us having 
; and of 
He, likewiſe, uſes an inſtrument, or lel to it, above half an inch long. Tis olved gol, 
aræometer, made of a ſmall glaſs matras, little tube lets the air paſs out of the ” weight © 
with a neck, AD, fo ſlender, that a ſingle | ſel, as the liquor comes in. A my qual bul 
drop of water will riſe about half an inch | is put upon the neck AD, to _ f as 17, 7 
in it. On the fide of this neck there comes | high the veſſel muſt be filled. An ( ounce 
from the belly B, of the veſſel, a ſmall tube | proper to let the neck widen tov" 1 . 
top, for the conveniency of pouring * OL, 


C, of the ſame ſize with the neck, and paral- 


K 32 3 * 0 
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cite way of arguing, ſince good ſpirit of urine, which they take to 
e * alkali — whick makes a great conflict with Aqua fortis, 
vill readily diſſolve filings of copper, and more genuinely than the 
acid liquor. So when they ſee the magiſtery of pearl or coral, pre- 
pred by dropping oil of tartar into the ſolutions of thoſe bodies, 
made with ſpirit of vinegar, they aſcribe the precipitation to the fixt 
Alkali of the tartar, that mortifies the acidity of the ſpirit of vine- 
ear; whereas the precipitation would no leſs enſue, if, inſtead of the 
©1]::1;zate oil of tartar, that ſtrong acid, Oleum ſulphuris per campanam, 


Were employ'd. 


F,ouor, Now this inſtrument being fil'd | tleman has made a table, to ſhew the dif- 
o the mark on its neck, with any acid ſpi- | ferent weights of the ſame bulk of the moſt 
It, the balance will ſhew the weight of the | confiderable chymical liquors, in the ſummer 
quor, in reſpect of any other, to the fifth | and in winter. 

part of a drop. Hence this ingenious gen- 


Weigh'd in ſummer. In winter, 
„ i 0%, dr. gr. 
Quick-ſilver ————1 00 O7 —— I 0 32 
Oil of tartar ——— 01 03 8 —— 01 03 31 
Spirit of urine - 01 00 32 ͤ ñ—Jꝛ—— OL o 43 
Oil of vitriol ——— or 03 58 OL O4 03 
Spirit of nitre — o 01 409 ——o 01 70 
— Of (alt Ol 00 439 — 01 o % 47 
Aqua fortis — ei 01 38 — 01 0 55 
Diſtill'd vinegar 00 O7 55 — 00 07 bo 
Spirit of wine 00 06 475ͤ(:w— 00 06 61 
River - water = % re of If 


| | The Arzometer full of 


Diſtill'd water — 00 07 50 oo o/ 54 
he inſtrument it ſelf weighed, when | coral, pearl, bezoar, oyſter-ſhells, Q ec. of 
pty, one dram twenty-eight grains. which they diſſolved different quantities; 


rom theſe two tables, compared toge- | the ſpirit of nitre taking up twice as much 
r, 'cis eaſy to determine, with great exact- | of ſome of them as the ſpirit of ſalt; and 
8, the quantity of falt and of phlegm con- | in general, the former diſſolved a conſide- 
'd in an acid ſpirit. See Memoirs de | rable quantity more than the latter ; the 

cad. A. 1669. p. 69. proportion of its ſalt being almoſt double 
To meaſure the force of an alkali, that | to that of the other. Now the different 
& to eſtimate how much of an acid 'tis | quantity of each alkali neceſſary to abſorb 
to retain, the ſame gentleman proceeds | the ſame quantity of a ſtandard acid, is, ac- 
his manner. He diſſolves the alkali in | cording to M. Homberg, the meaſure of the 
je acid ſpirit, whoſe force is firſt diſco- | paſſive force of that li; notice be ng ta- 
ed by means of his aræometer; compa- — of the time ſpent in the diſſolution. 
g its weight with that of river-water. | This author farther obſerved, that both the 
s having dephlegmed ſome ſpirit of ni- | ſpirits readily diſſolved much more of the 
and of falt, till the former perfectly oyſter-ſhells than of any other powder of 
olved gold, and the latter ſilver, he found | the like nature ; which he takes to be one 
weight of the ſpirit of nitre to be, in | reaſon of the very good effect they have in 
qual bulk, as 19, that of the ſpirit of | the ſtomach, depraved by acids. Memoir 
as 17, and that of water as 16. He de Þ Acad. A. 1700. p. 81. and Hi. de 
un ounce of each ſpirit upon crabs-eyes, I. Acad. A. 1700. p. 63. 
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The Chymical Doctrine 


It alſo may be doubted, whether the vulgar chymiſts juſtly "er 


WS NN that when they manifeſtly diſcover an acid, for inſtance, in a hy 


the operation of that body upon another, which they judge to abo 


with an alkali, muſt be the effect of a conflict between thoſe ty, 
principles. For an acid body may do many things, not ſimply as ,, 
acid, but on account of a texture or modification, which endoy j 


with other qualities as well as acidity. Thus when ſome chymiſts fh 
an acid menſtruum, as Aqua fortis, ſpirit of ſalt, oil of vitriol, 6, gi. 
ſolve iron, they preſently aſcribe the effect to an acidity in the liquor, 
tho* well dephlegmed urinous ſpirits, which they hold to have a grey 
antipathy to acids, will, as I have tried in ſome of them, readily di- 
ſolve crude iron, even in the cold. But mercury will not work gn t 
filings of iron, tho' this be ſo open a metal, that even weak liquy 
will do it; yet if one ſhould urge, that quick- ſilver readily diffo 
gold in amalgamation, he may expect to be told, according to thi 
doctrine, that mercury has in it an occult acid, by which it perfom 
the ſolution; tho? it ſeems much more probable, that mercury hy 
corpuſcles of ſuch a ſhape and fize as fit them to inſinuate into tþ 
correſpondent pores they meet with in gold, but render them unft u 
enter readily the pores of iron, to which nature has not made then 
ſuitable : as on the other ſide, the ſaline corpuſcles of Aqua fiii 
will eaſily find admiſſion into the pores of iron, but not into thoſe d 
gold, to which they do not correſpond. And when a knife, wid 
blade 1s touched with a load-ſtone, cuts bread, and takes up filings d 
iron, it does neither by means of alkali or acid; but the one by the 
viſible ſhape and the ſtiffneſs of the blade, and the other by the latent 
contrivance or change of texture, produced by the operation of tit 
load-ſtone 1n the particles of the ſteel. 

And thus too, when blue vitriol, being beaten and finely ſcarce, 
makes a white powder, that whiteneſs is not a quality of the pou, 
as being of a vitriolate nature; for rock-cryſtal, or Venice glaſs, ny 
beaten, will have the ſame effect on the eye; but it proceeds from the 
tranſparency of the body, and the minuteneſs, multitude and const 
ſituation of the corpuſcles that make up the powder. And, thereſort 
if other bodies be brought, by comminution, into parts of the lit 
mechanical properties; theſe aggregates will act upon the organ 0 
ſight as white bodies. 


Their offces Further, the patrons of this hypotheſis ſeem arbitrarily to har 


arbitrary. 


aſſigned offices to each of their two principles, as the chymiſts do 
each of their tria prima, and the Peripatetics to each of their four ek 
ments. But tis not enough to ſay, that an acid, for inſtance, FF 
forms theſe things, and an alkali thoſe ; and that they divide the 0 
rations and phenomena of natural bodies between them: aſſertions © 
ſuch great moment ought not to be advanced, or received, without 
ſufficient proof, And, perhaps, the very diſtribution of ſalts into 0 
and alkalies hath ſomewhat of arbitrary in it; ſince others may; * | 
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out aſſuming much more, take the freedom to diſtribute them other- Chymiſtry. 
BT i; there being not only ſeveral things wherein acids and alkalies N 


ET .orec, but alſo ſeveral things wherein ſalts of the ſame denomination 
$ widely differ. For inſtance, ſome alkalies, according to our chymiſts, 


are, like falt of tartar, fixt, and will endure the violence of the fire; 


others, like ſalt of urine or hartſhorn, are exceedingly fugitive, and 
will be driven up with a ſcarce ſenſible degree of heat; ſome, as ſalt 
of tartar, will precipitate the ſolution of ſublimate into an orange-tawny ; 
others, as ſpirit of blood and hartſhorn, precipitate ſuch a ſolution into 


a milky ſubſtance ; and oil of tartar very ſlowly operates upon filings 
of copper, which ſpirit of urine and hartſhorn will readily diſſolve in 
the fire. 


And among acids themſclves the difference is no leſs ; for ſome of 
them will diſſolve bodies that others will not, as Agua fortis diſſolves 
ſilver and mercury, but leaves gold untouch'd ; Agua regis, that diſſolves 
gold readily, diſſolves mercury but imperfectly, and filver not at all. 
And this may happen, when the menſtruum, that will not diſſolve the 
body, is reputed much ſtronger than that which does; as dephlegmed 
Wpiric of vinegar will diſſolve lead, reduc'd to mfnute parts, in the 
gold; which is an effect that chymiſts expect not from ſpirit of 
alt. Nay, one acid will precipitate what another has diſſolved, and 
P contra 3 as ſpirit of ſalt will precipitate ſilver out of ſpirit of nitre. 
And I found oil of vitriol to precipitate bodies of various kinds, mi- 
Perals, and others, out of ſome acid menſtrua, particularly ſpirit of 
Finegar, 
We might add the properties peculiar to ſome particular acids, as 
hat ſpirit of nitre, or Aqua fortis, will diſſolve camphire into an oil, 
d coagulate common oil into a conſiſtent and brittle ſubſtance, like 
allow; and tho? it will both corrode filver, copper, lead, and mer- 
ry, and keep them diſſolved, it quickly lets fall almoſt the whole 
ody of tin, very ſoon after having corroded as much as it can thereof. 
Hence we may very well queſtion, whether. acid and alkali have the 
mplicity that philoſophy requires in principles. Nor will it be any 
onder if others ſhall think jt as free for them to conſtitute other prin- 
ples, as 'tis for chymiſts to pitch upon acid and alkali. 
And ſome, perhaps, will ſay, that, ſince the former of theſe princi- 
les comprehends ſuch a number of very different bodies, it ſeems as 
Wight and unphiloſophical an account of their nature, to define an acid 
its hoſtility to an alkali, as to define a man by ſaying, that he is an 
mal at enmity with the ſerpent. 
But tho? one of the chief conditions that philoſophers juſtly re- 3 
Ire jn principles, is, that they ſhould be very clear; yet I do % 3 
Pt wonder, that the definitions given us of acid and alkali ſhould be 22/tled 
ccurate and ſuperficial; fince I find not, that chymiſts themſelves 
we any clear and determinate notion or ſure marks, whereby to 
pow them diſtinctly. For to infer, as is uſual, that, becauſe a body 
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Chymiſtry. diſſolves another, which is diſſoluble by this or that known acid, g. 


WNT ſolvent muſt alſo be acid; or to conclude, that if a body precipi 


a diſſolved metal out of a confeſſediy acid menſtruum, the pa 


Precipi 


tant muſt be an alkali, is precarious; ſince filings of ſpelter vil h. 


diſſolved as well by ſome alkalies, viz. ſpirit of ſal-armoniac, , , 
by acids: and bodies may be precipitated out of acid menſ, 
by other acids, and by liquors wherein there appears not the hf 
alkali. I have found, that a ſolution of tin-glaſs, made in Aqua 25 
would be precipitated both by ſpirit of ſalt, and by common or n. 
water. And as for the other grand way that chymiſts emply, , 
diſtinguiſh acids and alkalies, by the heat, commotion, and hy), 
that are excited, upon their being put together; this may be no {iy 


certain ſign as they preſume : for almoſt any thing that is fitted u. 


riouſly and vehemently to agitate the minute parts of a body, yi 
produce heat in it; and fo, tho' water be neither an acid nor + 
alkalizate liquor, yet it will quickly grow very hot, not only yi 
the highly acid oil of vitriol, but with the alkalizate ſalt of tig 
et in neither of theſe mixtures is there produced any ſuch viſt 
or audible conflick, as, according to the doctrine of the chymiſts, on 
would expect. Neither is the production of bubbles, tho' accony, 
nied with a hiſſing noiſe, ſuch a certain ſign as chymiſts imagine 
for the production of bubbles is not a neceſſary effect or conconj; 
tant of heat, excited by conflict; but depends very much upon th 
peculiar diſpoſition of bodies, put together, to extricate, produc 
intercept particles of air; and therefore, as oil of vitriol, mixt n 
due proportion with fair water, may be brought to make the wir 
very hot, without exciting bubbles; ſo I have found that alkali: 
ſpirit of urine, drawn with ſome kinds of quick-lime, being nit 
with oil of vitriol moderately ſtrong, would afford an intenſe her 
whilft it produced either no manifeſt bubbles at all, or ſcarce ay; 
tho? the urinous ſpirit was ſtrong, and in other trials operated lix 
an alkali ; and tho* with ſpirit of urine, made per ſe, in the comm 
way, oil of vitriol will produce a great hiſſing, and a multitude 0 
conſpicuous bubbles. On the other ſide, I have, ſometimes, fon 
that ſome acid ſpirits, eſpecially that of verdigreaſe, made per /i, voll 
when poured upon falt of tartar, make a conflict with it, and pit 
duce a large froth ; tho* we obſerved it not to be accompanied wk 
any manifeſt heat. ; 
The taf no The taſt, by many, is made the touch-ſtone whereby to try dd 
judge of alta. and alkalies. But there is a multitude of mixt bodies, wherein ved 
lies and acids. ſo little diſcern by the taſt, which of the principles is predomin 
that this would not make one ſuſpect there were a grain of c 
of them to be found therein; ſuch bodies are diamonds, 119 
and moſt gems, beſides many ignobler ſtones, gold, ſilver, meren 
Sc. There are alſo bodies that abound with acid or alkalizate {i 


which either have no taſt, or a quite different one from that 4 q 
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their attractive force, alſo, 
EF they ruſh towards the particle: of bodies, 
they move the fluid, excite heat, and 


At once to eſtabliſh a juſt notion, to 
xplain the nature, the manner of action, 
nd the force of acids, take the words of the 


illuſtrious Sir 1/aac Newton upon the ſubject. 


The particles of acids, ** fays that 


Preat philoſopher, „are of a ſize groſſer 


than thoſe of water, and therefore leſs 


„ volatile; but much ſmaller than thoſe 
* of earth, and therefore much leſs fix'd 


* than they, They are endued with a 
great attractive force; in which force 
© their activity conſiſts; and thereby alſo 


| they affect and ſtimulate the organ of 


taſt, and diſſolve ſuch bodies as they 


© come at. They are of a middle nature, 


between water and terreſtrial bodies, and 


attract the particles of both. By this at- 
taclive force they get about the particles 
of bodies, whether they be of a metal- 
lune or ſtony nature, and adhere to them 


* moſt cloſely on ak des ; fo that they 


can ſcarce be ſeparated from them by 


* difillation, or ſublimation. When they 
* are attracted and gathered together about 
the particles of bodies, they raiſe, diſ- 


join, and ſhake them one from another; 


* that is, they diſſolve thoſe bodies. By 
by which 
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chymical principles, Thus, tho“ Venice glaſs be in a great part compoſed Chymiſry. 
oda fixt alkali; yet it is inſipid upon the palat: and cryſtals of filver, CY 
and of lead, made with Aqua fortis, and containing numerous acid par- 
ticles of the menſtruum, manifeſt nothing of acidity in the mouth; the 
$ |:tter having a faccharine ſweetneſs, and the former an extream bit- 
terneſs. And even in vegetable ſubſtances of a manifeſt taſt, tis not 
eaſy to know by that, whether it be the acid or the alkalizate principle 
$ which rules in them; as in the eſſential oils of ſpices and other vegeta- 
$bles, and in the groſs empyreumatical oils of woods, and even in high 
T rectified ſpirit of wine, which, therefore, ſome will have to be an al- 
kalizate liquor, and others an acid, tho? I did not find its taſt to be de- 
ſtroyed or much altered by being put upon coral or ſalt of tartar, nor 
by being digeſted with and diſtill'd from ſea-ſalt. And among thoſe 
very bodies which, for their taſts, chymiſts reckon among acids, there 
$is ſo great a difference and variety of reliſhes, that, if I were to allow 
acids to be one principle, it ſhould be as I allow air to be one body, 
whilſt it conſiſts of the aſſociated effluvia of a multitude of onal 


of very differing natures.* 


CS - 


Ano- 


« ſhake aſunder ſome particles, ſo as to 
© turn them into air, and generate bubbles; 
«© and hence proceeds diſſolution, and all 
violent fermentation : and in all fermen- 
tation there is an acid latent or ſuppreſo d, 
* which coagulates in precipitation. Acids, 
« alſo, by attracting water, as much as 
they do the particles of bodies, occaſion 
the diffolved pr readily to mix 
« with water, or ſwim, or float in it, after 
* the manner of ſalts. And as this globe of 
«« earth, by the force of gravity, attrafting 
*« water more ſtrongly than lighter bodies, 
*«-cauſes thoſe lighter bodies 0 aſcend in 
© the water, and to go upwards from the 
earth; ſo the particles of ſalts, by at- 
* trafting the water, mutually avoid and 
„ recede from one another as far as they 
* ean, and thence are diffus'd throughout 
* the whole water. The particles of Sa 


„ alkali conſiſt of earth and acid united to- 


«« gether, after the ſame manner: but theſe 
* acids have fo great an attractive force, 


„that they can't be ſeparated from the 


*« ſalts by fire. They alſo precipitate the 
ce particles of metals diſſolv d in menſtrua, 
« by attracting from them the acid particles, 
© which before had diſſolved them, and 
©« kept them ſuſpended in the menſtruum. 
ce If theſe acid particles be join'd with 
: « earthy. 
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Chymiſtry. Another particular wherewith I am unſatisfied in the hypgyys, 


OY 2 pheno 
of acid and alkali, is, that *tis in many caſes needleſs to explain the 0 
| Jof eit! 
: 2 ura'd 
*« earthy ones, in a ſmall quantity, they | is ſtrongly attracted, may be cal : by ori 
« are fo cloſely retained by them, as to be | i acid; and in ſuch things as are dif | 77 G 
quite ſuppreſs d. and, as it were, hidden | «© in water, we ſce the diſſolution is exfl 4 q; 
„ by them; ſo that they neither ſtimulate | 3 d, and without any efferweſceie Font 
<« the organ of ſenſe, nor attract water, but | but where the attraction is ſtrong, ay pf acid 
4 compoſe bodies which are not acid, that ** the particles of the menſtruum are eie Joo ſca 
is, fat and fuſible bodies, ſuch as are *“ way attracted by thoſe of the mer, ; ** 
„ Mercurius dulcis, brimſtone, Luna cornea, | ©* rather, where the particles of the mz; . 
and copper corroded by mercury ſubli- ! are every way attracted by thoſe of th aſticit) 
«6. mate. From the attractive force in theſe | . menſtruum ; there the particles of 4, d man 
« acid particles thus ſuppreſo d, ariſes that | ** menſtruum environ thoſe of the nei i: cle; 
« univerſal property of almoſt all fat bo- | tear them aſunder, and diſſolve it tex, yy 
«« dies, that they adhere or ſtick to others, ““ ture. So when theſe acid partic; z: | 7. 
« and are eaſily inflammable, if the heated “ applied to the tongue, or to any em | The 
« acid particles meet with other particles | <* riated part of the body; leaving the {i hat me 
« of bodies in fume, which the acid at- | tile earth in which they were betore, ty „are! 
tracts more ſtrongly, than it doth the ** ruſh into the liquid of the organ, . 1 
«« particles to which it is united. And thus | and disjoin its parts, and cauſe a paujj | p 
* the acid that lies ſuppreſs d in ſulphu- | “ ſenſation. _ S, à 11 
«© reous bodies, by more ſtrongly attracting Mercury is attracted, and, thereſw ges: fe 
« the particles of other bodies (earthy ones | ©* corroded by acids; and as it opens Sings ; 
«« for inſtance ) than its own, promotes a | ** ſtructions by its great weight, ſo it br * 
«« gentle ſermentation, produces and che- | and obtunds the power of acids, u (& petite 
« riſhes natural heat, and carries it on f bcdy, by its attractive force. dge an 


« ſometimes, as the putrefaction of the « All bodies have particles which mt: 
*« compound: Which putrefaction ariſes | ©* ally attract one another; the aggregt 
hence, that the acid particles, which have | © of the leaſt of which may be called wr 
< a long while kept up the fermentation, at | ' ticles of the firſt compoſition ; and te 
length inſinuate themſelves into the little | © collections, or aggregates, ariſing fr 
«« interſtices, that lie between the particles | the primary aggregates, or the agg 
<«« of the firſt compoſition; and ſo, infi- | “of theſe aggregates may be called f. 
% mately uniting with thoſe very particles, | “ ticles of the ſecond compoſition, C. 
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« produce a new mixture or compound, Mercury and Aqua regia, pervade ii a 

which cannot fall back again into the | ** pores of gold or tin, which lie bene Wocts. 

fame form, the particles of its laſt compoſition; e only c 
Nitre in diſtillation, leaving its earthy . | they can get no further into it; {! nflict, 


e part behind, turns, moſt of it, into an | any menſtruum could do that, or if tt 
acid ſpirit ; becauſe the acid of the nitre | © particles of the firlt, or, perhaps, : - 
«« attracts the phlegm, and, therefore, they | ©* ſecond compoſition of | gold, _ + 
«« aſcend together, and conſtitute a ſpirit. | ** parated, that metal might be made i 


Wtcring 
icably 
d prod 


. wi 
But nitre kindled with a coal, turns | ** or at leaſt more ſoft. And if gold - falt © 
< chiefly into a ſalt of tartar ; becauſe the | ** be once brought to ferment and my opt in 
fre apply'd this way, drives the acid and | © it might be turned into any other 2 18 
s earthy parts together, and makes them f whatſoever ; and ſo of tin, or al) - Wer, the 
«© impinge on, and more ſtrongly unite one | ©* bodies; as common nouriſhment : „on a 
with another. The reaſon why water | ** ed into the bodies of 1 I dmogen 
* hath no great diſſolving force, is, be- | tables.“ Newton. apud Harris, Land ether 
*« cauſe there is but a ſmall quantity of acid | Technic. miſs 
in it: for whatever ſtrengly attracts, and | | J 
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| phenomena of qualities; ſeveral of theſe being produced, deſtroyed, Chymiſtry. 
© altered, where there does not appear any acceſs, receſs, or change N 
Jof either of thoſe two principles; as when fluid water, by heating, is —* Hhotheſi 
rura'd into conſiſtent froth; and when tranſparent red coral is, barely 2 : 45 wo 
by grinding, changed into a white and opake powder. inſufficient, 
* Beſides, the patrons of acid and alkali, tho* they would ſeem to 
Konſtitute but two principles, are obliged to make many different forts 
pf acids, and ſome variety of alkalies; and til] their principles are 
too ſcanty to afford any ſatisfactory explanation of phenomena. *Twill 
pe very difficult for them to give a rational account of gravity, e- 
I:fticity, light, colours, ſounds, and ſome other qualities that are call- 
Wd manifeſt ; and much more of ſeveral that are confeſſedly occult, 
\ WK: cleEricity, and magnetiſm : and this ſhews a great inſufficiency in 
hee hypotheſis. 
; The laſt defect I ſhall mention in the doctrine of alkali and acid is, erding 
N bat moſt of thoſe very things which are pretended to be explained by 4 un/ati/- 
7 , are not ſatisfactorily explained. Jonny jew 
Z I am diſſatisfied with the very fundamental notion of this hypothe- _" ” 
$5, a ſuppoſed hoſtility between the tribe of acids and that of alka- 
es: for I look upon amity and enmity as affections of intelligent 
S$cings ; and I have not yet found it explained by any, how thoſe 
petites can be placed in bodies inanimate, and deſtitute of know- 
dge and ſenſe. And what is called ſympathy and antipathy between. 
ch bodies, in great meaſure depends upon the action of our own 
dderſtanding, which, ſuppoſing in every body an innate appetite to 
eſerve it ſelf, both in a defenſive and an offenſive way, inclines us 
conclude, that a body, which deſtroys, or impairs, the ſtate or 
ture of another, has enmity to it; tho', perhaps, a ſlight me- 
Panical change may make bodies, that ſeem extreamly hoſtile, appear 
agree very well, and co-operate to the production of the ſame 
ects. Thus, if the acid ſpirit of falt, and the volatile alkali, com- 
monly called ſpirit of urine, be put together, they will, after a fierce 
nflict, unite together upon a new contexture, into a ſalt, little. 
Wicring from ſal-armoniac; in which the two reconciled principles 
icably join in cooling water, diſſolving ſome metalline bodies, 
producing ſeveral other effects. And ſo, if upon a ſtrong ſolution 
ſalt of pot-aſhes, or of ſalt of tartar, good ſpirit of nitre be 


e opt in a due proportion; after the heat, tumult, and ebullition are 
vu er, the acid and the alkalizate ſalts will convene into ſuch a con- 
ron as falt-petre ; which is taken to be a natural body, either 


pmogeneous, or at leaſt conſiſting of parts that agree very friendly, 


eether, and conſpire to conſtitute the particular kind of ſalt that. 
E@ymiſts call nitre. ales f 


pie Wi | Again; 
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Chymiſtry., Again; the explanations given of phenomena, according to the 
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doctrine of alkali and acid, do not perform what may be juſtly ex. 
pected from philoſophical ſolutions. *Tis faid, indeed, that the yy 
working on the alkali, or this upon that, produces the effect propoſe; 
but this is only to tell us, what is the agent that operates, and not th 
manner of the operation, or the means and proceſs whereby it produce 
the effect. And if it be ſaid, that it is by the mutual hoſtility of fi 
principles, that the effect is produced, it may be anſwered, that thi 
hoſtility it ſelf is not, as we have juſt now obſerved, a thing «x 
if ſo much as intelligible ; and were it, yet ſo general and iudetermj 
nate a way of explaining things, can afford little or no ſatisfactonn 
one who conſiders how very numerous and various the phenomen; q 
qualities are. 

To clear and confirm this aſſertion, I ſhall only take notice of ſoy 
few obvious phenomena of one of the moſt familiar operations, where. 
in acid and alkali are ſuppoſed to be the grand agents. Tis a know 
thing, that Aqua regis will diſſolve gold, copper, and mercury; t 
that with theſe metals, eſpecially with the ſecond, it will produce n 
intenſe degree of heat. If now the cauſe of this heat be demands, 
it may be expected, that the patrons of acid and alkali will anſye, 
that *ris from the action of the acid ſalts of the menſtruum upon the 
alkali they meet with in the metals. But it is eaſy to diſcern, tit 
this anſwer names, indeed, two ſuppoſed efficients of heat, but dos 
not declare how theſe agents produce that quality; which depend; 
upon a certain, vehement, and various agitation of the inſaſbe 


parts of bodies. And, therefore, gold and copper, by bare con. 


cuſſion, may be brought to an intenſe degree of heat, without the ac 
ceſſion of any acid particles to work upon them. But, further, wiz 
I am told, that Aqua regis, by its acidity working on the metallire a: 
kali, makes a diſſolution of the metal; I am told, indeed, what tie 
think to be the agent in this change, but not at all ſatisfied how ti 
agent effects it; for, copper being a very hard metal, and gold ge- 
rally eſteemed, by chymiſts, the cloſeſt and compacteſt body in nr 
ture, I would gladly know, by what power ſuch weak, and, probudl 
brittle or flexible bodies, as acid ſalts, are enabled with that force l 
disjoin ſuch ſolid, and cloſely coherent corpuſcles, as make up le 
viſible maſſes of copper and gold; and ſhatter them with that 5, 
lence, as, perhaps, to toſs up multitudes, of them into the air. A 
ſince in the diſſolution of theſe metals, there is another phenom 
to be accounted for, as well as the forcing of the parts afunder ; k. 
ſuſtentation of the metal in the menſtruum ; the chymiſts would g, 
ly inform me, by well explaining how their acid and alkali are abe 
to ſuſtain, and give fluidity to the corpuſcles of the diſſolved metal 
which, tho* it be but copper, is nine times as heavy as an equal * 
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f water; and if it be gold, is nineteen times heavier than the liquor 
Hat muſt ſuſtain it; and, at leaſt, ſeveral times heavier in ſpecie than 
Nie ſalts that are mixed with the aqueous parts, can make the menſtruum 
Sompoſed of them both: at the ſame time, experience has aſſured me, 
at if a piece of wax, or any like matter, be made leſs than the hun- 
Freth part heavier than an equal bulk of water, it will, when thorough- 
y immerſed, fall to the bottom, and reſt there. I might further aſk, 
Why, as Aqua regis diſſolves mercury, without being much changed in 
tolour by it, gold retains its own yellowneſs in the ſolvent 3 and why 
e ſolution of copper is of a colour quite different from that of the 
Metal which affords it, and from that of the ſolvent ? In ſhort, thoſe 
hypotheſes greatly hinder the progreſs of human knowledge, that in- 


roduce morals and politics into philoſophy, where all things are tranſ- 
ed according to mechanical laws. 
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The PR E F A C E. 


E have now traced Mr, Boyle to the laſt ſtage of his 
philoſophical works, that of medicine. And, as I doubt 
| not, he has hitherto ſhew'd himſelf a much greater 
philoſopher than the world, for want of a thorow knowledge of 
his writings, ever eſteem d him; ſo, here he appears a much 
reater phyſician than he generally ſeems to have paſſed for. 
Tir true, in ſhewing, by way of introduction, the uſefulneſs 
F philoſophy to medicine, he manifeſted an uncommon skill in 
Vilſea ſer, and the human ſtructure; but, I know not how, his phi- 
Joſophic capacity appears to ſwallow up his medicinal one, till 
ve come to conſider him ſirictly as a phyſician; and then he ſhews 
Fg maſterly genius, and a very wide command in medicine. But 
— actually taking the profeſſion upon him, ana, conſequently, 
Men wanting the proper opportunities of ſeeing the ſucceſs of 
emedies applied in particular caſes, he was generally obliged 
bo make his medicinal experiments by other hands. And if we 
ay judge from what appears, thoſe perſons to whom he com- 
Pitted any of his medicines with this view, were ſeldom ſo un- 
ourtly as to bring him an account of their failure; but when 
he wiſh'd ſucceſs attended their exhibition, he was ſure to be 
old it in the moſt obliging manner. And hence, to omit other 
#bings, it poſſibly is, that Mr. Boyle recommends Ens veneris, 
a ſpecific for the rickets ; which, tho a ſerviceable medi- 
ue, when rightly tim'd in this diſeaſe, ſeldom, of it ſelf, per- 
rns the cure. 1 
On the other hand, ouFauthor was well aware of the acci- 
ente and uncertainties which daily occur in practice. He telle 
V expreſly, that he does not ſet down medicinal experiments 
th the ſame poſitiveneſs he does thoſe in philoſophy ; nor ven- 
Fire his reputation upon the ſucceſs of any receit or proceſs in 
hedicine. Theſe, however, © ſays be, © I always deliver faith. 
Fully; nor have I, upon uncertain rumours, recorded the vir- 
fuer, particular remedies, which may be good, without be- 
ing infallible. We may take him, then, upon the whole, as 


a phy- - 


2» 


DOTS 


The PREFACE. 


a phyſician ; for he, doubtleſs, makes good the character: 
— his fortune to have practiſed the art, he th 
I queſtion not, have improved it ſtill more than he has, He 
a ſtrange ſagacity in diſcovering the origm of diſeaſes : h at 
pears to have thoroughly conſidered their manner of acting un 
the human frame; and to have hit upon the method of (yy, 
them by very plain and ſimple medicines: witneſs the piece wii) 
concludes this laſt general head of our abridgment. 

There are ſome, indeed, who have thought fit to cenſure thy 
admirable collection of remeates, as worthleſs : and truly u 
ſhould have been obliged to them, if they had furniſh'd the und 
with a better: but till this is done, which, I am afrail, 
will not ſoon be, we are to conſider, that our author's vin 
was here to offer the generality, and ſuch who live at a diſt 
from phyſicians, a ſet of remedies, whichmight ſoon, witb lin. 
trouble, and great cheapneſs, be prepared, as occaſion requinl 
And will any man ſay, that the book does not anſfiver thi 
defion ? Where, then, lies the cauſe of blame? The remti, 
cries one, are ſimple, ſuch as the good women preſcribe, and ſin 
of them appear ridiculous. But we are to know, that Il. 
Boyle, if the nature of his deſign had required it, cou'd have p. 
ſeribed as _—_— compounds as any phyſician who has want, 
but of ſuch he had, for weighty reaſons, no great opmim; 
and theſe Felt ones anſwer his end much better than th 
other. The remedies contain'd in this collection too, had bin 
long experienced, and found effefFual, before he communicattl 
them to the publick, | 

'Tis, wemult own, a difficult thing to ſet down a large nun. 
ber of ſimple, ſerviceable, and experienc'd remedies, and it 
them from appearing ridiculous to ſuch as have ſeen little i 
phyſic ; but the men of experience m of judgment in the att 
who know how ſlight and how unpromiſmg a remedy ſometime, 
apparently, performs great cures ; and how power ful and epi 
rienc'd ones ſometimes fail, are not forward to cenſure a med 
cine for appearing contemptible, eſpecially after it has ben 
tried, and found effefFual. 

In ſhort, whoever publiſhes a collection of remedies, well adi! 
ed to the occaſion, approved by experience, eaſy to be procu'th 
and cheap in the purchaſe, all which recommendations go ali" 
with theſe of Mr. Boyle, cannot but deſerve well of 17 
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xtravaſated human Blood, eſpecially 
its ſpirit. 
lt | 
, HE colours of human blood, arterial and venal. Had, fr . 
(14 TI, AS 7 aſt. natural hiſtor y 
. Its odour. | 2 
7 Its heat when freſh emitted. Ro 


Its inflammability, and ſome other qualities. 

The aerial particles naturally mix d with human blood; 

and alſo found in its diſtinct parts. 

The ſpecific gravity of human blood entire. 

The ſpecific gravity of the two obvious parts of human 
* blood, the red and ſerous. 

m The conſiftence of entire human blood. 


4% De diſpoſition of it to concrete, and the time wherein it 
t performed. | 

ar; a. The liquors and ſalts that coagulate human blood. 
Te 11quors and ſalts that hinder its coagulation, or dif: 
vo Wh /o/ve it when coagulated. | 

%. The liquors, Kc. that preſerve human blood. 

been The mixtures it may admit from aliments. 


i ſpontaneous or natural analyſis, into a ſerons and 4 
Tm Fbrous part. | 

Le reſpective quantities of the ſerous and fibrous parts. 
e differences between the ſerous and the red part. 
kin. il | 18. The 
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18. The artificial or chymical analyſis of human blod m4 

firſt of its ſpirit. : | 

19. The volatile ſalt of human blood, and its figures, 

20. The phlegm of diſtilled human blood. 2 

21+ The two oils of human blood. 

22. [ts fixt ſalt, 

23. Terra Damnata. 

24. The proportion of the diſfering ſubſtances, chymicalh ij 

tained from human blood. | 

25. The fermentation or putrefattion of human blood, aud in 
phenomena. 8 

26. The mechanical uſes of human blood, as in husbanary, &. 

27. The chymical uſes of it. 

28. The medicinal uſes of human blood. 

29. The difference between human blood in ſound perſm 
different conſtitutions, and in different circumſtances, i 
men, women, children, Moors, Negroes, Sc. 

30. The affinity and difference between the blood of men al 
that of other animals, as quadrupeds, birds, fiſher, al 
ſanguineous inſetts. 

31. Particulars omitted, relating 10 the hiſtory of human bind 

32, Miſcellaneous obſervations, experiments, and nuns 
about human blood. © 


82 — — — 

SEM bo + 
Mepiciwe. Have learnt by inquiry, that ſeveral perſons, free from a fen 
1 have, after their blood had run out a while, upon phleboton), 
e rf complain'd, they found it come ſenſibly hotter than before; 1 


newly extra. ſome, that it came with a degree of heat that was troubleſome, a, 
vaſated. as they fancied, ready to fcald them. 

I deſired a chirurgeon, to put a ſealed weather-glaſs into the f. 

ringer, wherein he was going to bleed a young gentlewoman, (0 br 

as the blood ran out of the open vein, it might fall upon the ball 

the inſtrument 3 in which the liquor was made, by the warmth, 

aſcend about an inch. 
But having procured a man of a middle age, who ſeemed health 
to bleed in the ſame manner, upon the ſame weather - glaſs; the {pri 


- of wine aſcended above all the marks belonging to the ſtem, 1 


ach, 
ſpit 


, n 7 l 
er 
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panded it ſelf conſiderably in the ſmall upper ball; fo that tho? we Mepicine. = 
Tuld not determine how high it would have riſen, if the ſtem had g. 


en long enough, yet it ſeem'd manifeſt, that the warmth, which 
Lade it riſe, conſiderably exceeded the uſual warmth of the air in the 
Yoo-days ; theſe gaged thermoſcopes being ſo fram'd, as to keep the 
quor in the ſtem all the year long, without ſinking quite into the 
Treater ball in winter, or Andi into the leſs in ſummer. 
We employed, alſo, when a young woman was blooded, a ſealed 
zermometer that was not gaged, but was much ſhorter than the other; 
id in this the ſpirit was raiſed almoſt to the top, which argued a con- 
Kdcrable degree of heat. 
The ſame thermometer being plunged into ſome blood of a healthy 
an, tho? it was already coagulated, it ſtill retained warmth enough to 


ake the ſpirit of wine aſcend, at leaſt three or four fingers breadth. 


Since human blood affords a conſiderable quantity of oil in diſtilla- I. inflamme- 


n, it may well be ſuppoſed a combuſtible body; but every one will %. 
t think it fo inflammable, as I, upon trial found it. For having 
Id a piece of human blood, dried till it was almoſt pulyerable, in 
> flame of a candle, it would take fire, and afford a flame much 
& that which excited it; burning with a crackling noiſe, and here 
W there melting. But this inflammability much better appeared, 
en putting together four or five throughly kindled coals, we laid 
chem a piece of dried blood, of the bigneſs of a ſmall nutmeg ; 
this yielded a large and very yellow flame; and if it were ſeaſon- 
and warily blown, from time to time, as the effluvia degenerated 
Wo ſmoke, it would very long continue to yield clear and yellow 
res, conſiderably large, in proportion to the body. And during a 
e part of this deflagration, the blood appeared, as it were, to try 
dn the coals, and, in great meaſure, to melt into a black ſubſtance, 
Woſt like pitch. There was, alſo, a crackling noiſe produc'd, like 
Wer which chymiſts obſerve, when they decrepitate common ſalt. 
heſe experiments were repeated with the like ſucceſs. But there 
Wnother ſurprizing inſtance of the inflammability of human blood: 
having cauſed ſome to be ſo far dried, that it was reducible to 
powder, I took part of this powder, that had paſs'd a fine ſearce, 
W caſting it on the flame of a good candle, the grains, in their quick 
Wage through it, took fire; and the powder flaſhed, not without 


Wic, as if it had been roſin. This experiment was, alſo, repeated 
h ſucceſs. | | 


e, than one would readily imagine, For it may differ ſenſibly in greviy. 
ral perſons, with their ſex, age, conſtitution, Sc. and in the ſame 
on it may be varied by the time of the year, and of the day; 
# by being drawn at a greater or leſs diſtance from eating, Sc. 
es all this, there is a mechanical difficulty attending the ex- 


ment it ſelf ; for the blood begins to coagulate fo ſoon after it 
Vol. III. Mm m is 


he ſpecific gravity of human blood is more difficult to deter- 4d ſpecific 
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is emitted, that it is ſcarce practicable to weigh it hydroftaticy, 
either by immerſing into it à folid body heavier than it {«f, ,, 05 


plunging the whole in water; the former way being oppoſed by th 
fibrous part of the blood, and the latter by the ſerum. And, "RN 
the ſame account, it is, alſo, difficult to compare, with any accy, 
the weight of blood: however, it may be of conſiderable yg. 
have ſome tolerable eſtimate of the difference in gravity between y, 
ter and human blood; by which ſo many*parts of, the body, con. 
ent as well as fluid, are, by various changes of texture, both conflitys 
and nouriſhed. 

We, therefore, took the blood of a ſound man, emitted all at onetiny 
and put the whole maſs, as well the ſerous as the fibrous part, into » 
oblong glaſs, of the fitteſt ſize and ſhape we could procure, 1y 
having ſuffered the blood to reſt till all was ſettled, and the hub 
vaniſhed, we carefully mark*d, with a diamond, that narrower par 
the glaſs, to which the upper ſurface of the blood reached. Thy 
we weighed the glaſs and the blood in a very good balance, 2 
having pour'd out the blood, and waſh'd the glaſs, it was filled mi 
common water, to the ſame mark, and weighed again in the (i 
balance ; afterwards the water being poured out, the glaſs, alone, w 
counterpoiſed in the ſame ſcales ; and its weight being deducted fr 
each of the two preceding weights, the water was found to be 
ounces, ſix drams, and fifty grains; and the blood ten ounce, tm 
drams, and four grains: ſo that the difference between them beiy 
three drams, and fourteen grains, the blood was heavier than ſo muct 
water by about the 25th = of its own weight. 

Tho? rectified ſpirit of wine be a menſtruum, conſiſting of very wb 
tile parts, and, upon that account, a good diſſolvent of many wg 
table ſubſtances, and, as experience has aſſured me, of ſome meuln 
ones too, which ſeem more ſolid than the fibrous part of hun 
blood; yet having ſeparated from the ſerum, a clot of blood, tit 
coagulated, but ſoft, I kept it for ſeveral hours in a very wel 
phlegmed vinous ſpirit ; from whence I afterwards took it out, ac 
as if it had been well dry*d by the fire. | 

Having almoſt filled a vial, capable of containing near a pound 
human blood, with a mixture of that, and ſome rectify'd (pitt! 
wine, by gueſs a fourth, or an eighth part ; at the end of above tilt 
years, looking upon the ſame glaſs, ſtopt with nothing but a cork 
found it coagulated, or of a conſiſtent form: when the veſſe] being® 
ſtopp'd, there appeared no fign of putrefaction in the blood; and 
ing ſmelt to it, we could not perceive that it was fetid : ſo bal 
a vertue has dephlegmed ſpirit of wine to preſer ve it. 2 

We took a piece of fibrous, or concreted blood, of the big i 
a large bean, and having put it into a ſmall glaſs veſſel, with a fu ice » 
bottom, we poured on it as much highly rectify'd vinous ſpirl Womens, 
might ſerve to cover it, tho? it had been twice thicker than 1 4 
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f covered this open-mouth*d glaſs with another, and ſet the Mevicnee. 
| a in a quiet place, that the vinous ſpirit might have leiſure to 
bibe the ſerous, or aqueous parts of the blood, and thereby harden 
That ſoft ſubſtance: and in effect it quickly ſeemed to have gain'd a 


uperficial cruſt ; but the internal parts continuing yet ſoft, we left the 
Riquor upon the blood for a day or two longer 3 and then found, that 


Sc action of the li 


uor had quite penetrated the lump of blood, and 


ade it moderately hard and friable. 66064 

Having ſeparately put ſmall quantities of ſeveral acid liquors, as 
Hua fortis, oil of vitriol, and ſpirit of ſalt, to blood, whilſt warm, as 
came from the animal, I found they preſently turn'd it to a dirty 
Flour, and coagulated it; on the other hand, fine urinous ſpirits would 
Hake it look more florid, keep it more fluid, and long preſerve it 


om putrefaction. 


I cauſed ſome of the conſiſtent part of human blood, to be, in an 
pen ſhallow glaſs, expoſed to the air in a froſty night, and the next 
orning found it to be lightly frozen, and the ſurface of the ice prettily 
pured with images of combs, having teeth on both the ſides or edges; 


Te which account theſe figures did not ill reſemble thoſe I have often 
f tained, by ſlowly coagulating into ſalt, a ſolution of ſal- armoniac 
5 ade in common water.“ 
* M mm 2 The 
N - 
ele | 
ud Dr. Feind, upon mixing various me- | blacker than the Sir. Salis dulc. and made 
ines with the freſh arterial blcod of a dog, | it of the thickneſs of a ſyrup and thus it 
. 12. obſerved as follows. appeared, Feb, 13. The philoſophic ſpi- 
ul ith Spir. Nitr. dulc. the blood imme- | rit of vitriol cauſed a fermentation, and a 
et ely turn'd blackiſh, and became a very | coagulum of an aſh colour. Diſtill'd vine- 
k maſs; and both the blackneſs and made a ſoft coagulum, of a colour a 
alle 
neſs were increaſed on Feb. 13. Spir. little duſky. This coagulum was ſtronger, 
e s dulc, turn'd the colour very brown, but | Feb. 13. and more black, The Tin&, An- 
Ke er the ſubſtance leſs thick than the ſpi- | riphthiſica made a. eldtted maſs of a duſky 


el ( 
. 


If nitre. Spir. Nitr. Bezoart, preſently 
ed the blood into a ſtrong coagulum, as if 
dad been putrefied. On Feb. 13. a very 
Il part of it remain'd thin, but browniſh, 


unde of vitriol ſoon made it concrete, and 
pirt 0 2d a fermentation : its colour was black- 

ty On Feb. 13. the coagulum was leſs 
en g than in the others; the ſerum being 
ork, rated from it. Spirit of nitre ferment- 
eng nd co2gulated the blood, and gave it 
d nin hue. On Feb. 13, very much 
wall m, lightly concreted, appeared on the 


Agua fortis made a fermentation, and 
ong, coagulation. Feb, 1 
black, thick, and clotted; but the ſe- 
part leſs ſo, than with ſpirit of nitre. 
juice of birſtort gave almoſt the ſame 


igneh 
1 fad 
ſpirth 
| ut V 

1 


3. the maſs 


colour; and thus it appeared Feb. 13. Spi- 
rit of vitriol made a very thick, muddy- 
coloured maſs. Balm of Gilead thicken'd 
-the blood exceedingly, and made it ap 
as if 'twere putrehed, Salt of fteel, and 
falt of vitriol, coagulated it; but left ſome 
rt fluid. Saccharum Saturni made a mid- 
e concretion of a vivid colour. Sa Prunel. 
made a maſs ſomewhat clotted. The juice 
of ladies-mantle precipitated a black, clot- 
ted maſs, and left the other part ſufficiently 
fluid. Freind Emmenalog. p. 176, 177. 
With ſpirit of ſal- armoniac, the colour 
was exceeding florid, and the ſubſtance 
fluid. On the 18. it remained fluid, but 
appeared ſomewhat blacker. A decoction 
of ſavin, and of hore-hound, increaſed the 


omenon. Spirit of falt zurn'd it much 


redneſs and fluidity more than did the 
ſpirit 
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The wolatile 
ſ:It of human 
blood, betero- AWAY. 
Lees, 


> ble, that if it be dextrouſly managed, one part of it may be hg, 
to melt, and, as I have tried, even to boil, whilſt the reſt ;; g 
The like I have tried with ſome other volatile ſalts, and 
preſume, the obſervation will hold in moſt, if not in all of them. | 


Its tempera- 


Experiments and Obſervations 


The volatile ſalt of human blood, tho? very fugitive, is yet ſo fal. 


Ying 


Tho? the volatile ſalt of human blood, when *tis, by ſublimati 
made white and clean, ſeems to be very homogeneous ; yet I am 
to ſuſpect, either that its ſubſtance is not altogether ſimilar, or thy 
its component corpulcles are of different ſizes, and perhaps of giz. 


rent ſhapes. 


For having weighed out ſome grains of a re-ſublins 


ſalt of human blood, that ſeemed very pure, the odour was ſo {irq 
and diffuſive, that one would have expected the whole falt, bin 
but ſix grains, ſhould, in a few hours, evaporate away; eſpecially ys. 
ing left in a ſouth window, expoſed to the air on a flat piece of gi 
yet ſeven or eight days after, the ſalt ſeem'd to have waſted hy 
little; and what remain'd, had ſcarce any odour at all!: notig. 
ſtanding which, this white body retain'd a ſaline taſt; and a little; 
it being put upon a ſolution of common ſublimate in fair water, s 
dily turned it white. Whence it ſeemed, that the penetrating uf 
diffuſive odour of the volatile ſalt of blood proceeded from ſome py 
ticles much more ſubtile and fugitive than the other parts whit 


compoſed it. 


ſpirit of ſal· armoniac. Sydenham's liquid lau- 
danum, ſpirit of hartſhorn, the juice of ſage, 
lavender, maſter-wort, penny-royal, and 
wormwood, made it more florid, but not 
much thinner than the decoction of ſavin. 
Feb. 13. the colour turn'd a little browniſh, 
Fones's panacea of opium had the ſame ef- 
fect with the laudanum ; only on Feb, 13. 
the colour was leſs bright. Both rue-water 
and wormwood-water gave it a very great 
degree of fluidity, which remain'd unaltered 
on Feb. 13. Spirit of wine turn'd it to a 
coagulum, tough as bird-lime. On Feb. 
13. it reſembled the conſerve of hipps, both 
in colour and conſiſtence. Spirit of wine 
with camphire, and a tincture of opium 
made with it, had the ſame effect; only 
the coagulum was leſs viſcid. The tincture 
of Peruvian bark made with ſpirit of wine, 
render'd the blood exceeding thick and dark. 
On Feb. 13, twas ſomewhat brighter; but 
ſtrongly concreted, Wine ſatured with the 


. 
A dram of volatile ſalt of human blood, ſublimed in a lamp-ir 
nace, was put into as much common water, as in a narrow cylindric 
glaſs ſerved to cover the whole ball of our ſtandard thermometer, and 


ſame bark infuſed in it, gave it a very g 
degree of fluidity, and a moſt beautifil a 
lour. A tincture of jalap, of ſcamnai, 
and __—_ of lavender, mace 
colour ſtrong bright, and the ſible 
thick. Tincture of amber and of uns 
turn'd it into a duſky colour and c, ® 
on Feb, 13. it was pretty ſtrongy cg 
lated. Calomel gave it a vivid 6, # 
a great degree of fluidity ; much iT 
floating on the top. Athiops miner 
cipitated a black maſs out of it, anc K 
the other ſufficiently thin. Salt of br 
gave it a vivid colour, and a re 
gree of fluidity than is natural to l. © 
of wormwood greatly increaſed 15 07 
and fluidity. Salt of tartar altered 16 
colour, but render'd it ſomewhat i 
than did falt of wormwood. Loui 155 
ly beate tincture made it very red #6 
ſomething like an oily froth ſwimmte 
the top. Emmenoleg. p. 100, 161. 
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, WS cine manifeſtly ſubſided about two tenths of an inch, and probably 
would have fallen lower, if there had been more water in the veſſel, 
to make a ſeaſonable ſolution of the ſalt, whereof a conſiderable part 
1 Jay undiſſolved at the bottom. ; 
When we perceived the liquor to ſubſide no more, we put to it, by 
2 degrees, ſome ſtrong ſpirit of nitre, till it would no longer make any 
| Emanifeſt conflict with the diſſolved ſalt. The event was, that the liquor 
in the thermometer began preſently to mount, and continued to do fo 
as long as the conflict laſted ; at the end of which we found, that it 
nad aſcended more than three inches and a half, above the ſtation it 
&cſted at when the ebullition began. 
The figuration of the volatile ſalt of human blood may be conſi- 
Bered, either in regard of the ſingle grains, or of that aggregate of 
nem, which, when made to aſcend to the top of the glaſs, may be 
all'd its ſublimate. The latter of theſe may be beſt obſerved, when 
The ſaline exhalations firſt aſcend, and faſten themſelves to the inſide 
pf the glaſs that is ſet to receive them. For tho* towards the end of 
he operation, the corpuſcles lie ſo thick and confuſed, as to leave no 
Wiſtin&t figures; yet, at firſt, one may often obſerve the little faline 
oncretions placed in rows, ſometimes ſtreight, and ſometimes more or 
ess crooked, with differing occurſions and coherencies; ſo that tho? 
Wometimes ſuch rows of concretions may repreſent either trees, their 
ranches, hartſhorn, Sc. yer theſe ſeem not to be conſtant repreſenta- 
Pons, depending upon the particular nature of human blood; but ca- 
Wal figurations, that depend upon ſeveral accidental cauſes and circum- 
ances 3 ſuch as the degree of fire employed to ſublime the ſalt, Se. 
or is the ſalt of human blood the only volatile one, among whoſe 
evated concretions I have obſerved the like circumſtances to produce 
Wiverlity of configurations. But as to ſingle grains of the volatile falt 
bf blood, I diſcerned many of them to be finely ſhap'd ; tho' whe- 
Wer it were accidental or not, further tryal muſt inform me. I could 
jot, that I remember, obſerve theſe handſome figures in the concre- 
ons which compos'd the ſublimate, obtained by rectifying, or eleva- 
ing again, the ſalt that firſt came over, but in the grains that, in the 
Writ diſtillation, faſten themſelves to the upper part and ſides of the 
receiver; for ſeveral of theſe were of conſiderable bigneſs and ſolidity: 
nd tho* they were not all of the ſame ſhape ; ſome of them being not 
Wnlike to cubes, others to parallelopipeds, and others to octoedrons; 
Net moſt of them were prettily ſhaped, being comprehended by ſmooth 
planes, finely figured, and aptly terminating in ſolid. angles, as if the 
Foncretion had been cut and poliſhed by a jeweller. | 
There is another way that I have uſed to obſerve the figures of the 
It of blood; which was to rectify the ſpirit of blood, ſo that it 
Night be fully ſatiated with the ſalt, whilſt the liquor (in their receis 


ver) 
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„after this had ſtood a while in the water, in order to become Meprcing. 
| — — temper with it, we put in the ſalt, the tinged ſpirit of 


Its figures, 
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Mzo1cine. ver) continued yet ſomewhat warm. For then ſetting aſide this gy. 
— impregnated liquor; when it came to be quite cool, there a 


at the bottom of the vial a large number of ſaline concretions of di. 
fering ſizes; ſeveral of which, as far as the reſt would ſuffer we g 
ſee them, were ſhot into cryſtalline plates, very ſmooth, and pretti 


figured ; having their broad and parallel ſurfaces of a hexa 
regular oftogonal figure. 


Zonal ot 


We took a dram of dry volatile falt of blood, and having diff 
it in diſtill'd water, we dropt into it good ſpirit of nitre, till the typ 


liquors, tho* they were ſhaken, would no lon! 
one another; the conflict being ceas'd, we ſlow. 


er manifeſtly act Upon 
evaporated the ſuper 


fluous moiſture, which ſteam'd almoſt all away before the faline py 


would coagulate. 


At length it became dry, and then the mig} 


part appeared in the form of thin cryſtals, like thoſe of falt-petr, 
but the reſt, which was by much the greater part of the concretig, 


ſeem'd to be a confuſed maſs, without any diſtinct figure. 


This mak 


weighed but one dram and twelve grains; ſo that, as far as this ligt 


experiment can inform us, the volatile ſalt of blood 


may be ſatiate 


by a fifth part of its weight of the ſaline corpuſcles of ſpirit of i: 
tre. This compounded ſalt being laid in a window, appeared apt u 
reſolve by the moiſture of the air; and a little of the ſaid ſalt big 
put on a well-kindled coal, readily melted, and ſeem'd to boil, ut 
towards the latter end, made a noiſe, and afforded a flame very lik 
common nitre, only its colour was more yellow. The ſtrong mel 
that accompanied this deflagration, was like that peculiar to ſpirit of 


nitre. 


To try how much volatile ſalt an aſſigned quantity of water vod 
diſſolve, we took three ounces of diſtill'd water, and put into it, by 
degrees, ſome dry white ſalt of ſal- armoniac, keeping the liquor in dt. 
geſtion till it had diſſolved as much as it cou'd ; then we took it out, 
and found, that after ſtanding for ſome hours in the cold, there kt 
tled about the bottom of the glaſs, a conſiderable quantity of {il 
ſuppoſed to be two drams; which being deducted from two ouncs, 
which had, in all, been employed, there remains one ounce and li 


drams in the liquor, which, by this account, had diſſolved above h 
its weight of ſalt. 
Having cauſed an ounce of diſtill'd water to be carefully weigh 
Allee in ca- out, we put into it, little by little, ſome dry white volatile falt d 
blood, and ſhook it well into the liquor, to make it diſperſe the be. 
ter 3 we allowed it, alſo, a competent time for ſolution, and by ti 
means found, that one ounce of water would diſſolve at leaſt tn 
drams, that is, a fourth part of its weight, of dry falt, and that" 
the cold. Afterwards, by the help of heat, we made the ſame 119 
diſſolve near five and twenty grains more. 
We put this ſolution into a retort, to | 
heat, and thereby had a diſtill'd liquor, that contain'd all the "3 i 
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ſalt, except a little that eſcaped in a dry form; which liquor taſted Meprcine. 
ſtrong enough to paſs for as briſk an one, as moderate ſpirit of blood, LY WW 
drawn in the common way; and conſequently diſcovers what propor- 
tion ſhould be taken, of the aqueous ingredient to the ſaline, to make 
ſuch a ſpirit. 


And having ordered the vial that contained this aqueous ſpirit, to Aud te freeze 


ve kept ſtopp'd during a froſty night, we perceived at the bottom of an be froze», 
the glaſs a pretty deal of volatile ſalt, coagulated or ſhot into cryſtals, 
which were fine and clear, and ſome of them larger than ſpangles ; yet 
being much more numerous than we deſired, and adhering cloſely and 
confuſedly to one another, they kept us from diſcovering the figure 
Jof the particular grains; and made me doubt, whether the ſingle 


yſtals were of the ſame ſhape ; all that I could clearly diſcern be- 


Sing, that ſeveral of thoſe concretions were flat thin plates, with 


ne rectilinear angles, that inclin'd us to think, if the whole plains 
ould have been perfectly diſcovered, their broadeſt ſurface would 
ave been hexagonal, or of ſome polygone figure, very near of 


Kin thereto. 

We put an ounce of diſtilled water, wherein was diſſolved as much 
olatile falt of human blood as it would well take up, into a glaſs egg, 
nd expoſed it, di a froſty night, to congeal; hoping to diſcover, 


phether, as the ſaltneſs that is in ſea-water keeps it, here in England, 


om freezing, ſo the volatile ſalt of human blood, which much re- 


mbles the other in taſt, would have the like effect upon water, eſpe- 
ally if it were wy impregnated therewith. To this conjecture the 
ent was anſwerable ; the froſt having produced no ice in our ſo- 
ation, nor ſo much as made any of the falt manifeſtly ſhoot. And 


o' afterwards we remov'd it into a frigorific mixture, that would, 


pbably, have frozen beer and ale, and, perhaps, the weaker ſort 
French wine 3 yet he did not perceive it to turn any part of our 


lution into ice; but only made it let fall a pretty deal of matter 
Hat ſeemed feculent. 


Sea-falt diſſolved in water, renders it much more difficult to be 
ozen than it was before; yet being join'd with ice or ſnow, the other 


Pgredient of our frigoric mixture, it does, when outwardly applied, 
gery much conduce to the artificial congelation of it; which uſually 


Fould not ſucceed without it. Wherefore, to try whether, as vola- 


De falt of human blood, being diſſolved in water, hinder'd it from 


eezing, 10 it would, outwardly apply'd, highly promote its glacia- 


on; we mixed about a ſcruple of this ſalt, with a convenient quan- 


ry of beaten ice; and having put into this mixture a ſlender pipe of 
las, with common water in it, we found, after a while, the water 
t lay in the lower part of the glaſs veſſel, and was ſurrounded by 
he mixture, turned to ice. 


Human blood, like moſt of the other ſubjects of the animal king- Te oik 


em, that J have had occaſion to examine, afforded, by diſtillation in a man 6/1. 


retort, 
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Mzpiciwe. retort, an empyreumatical and very fetid oil, whoſe colour was almof 
WY VV black ; but that ſeem'd to proceed only from the intenſe and opale 


redneſs of the liquor, ſince ſome portions of it being viewed againg 


the light, when ſpread very thin upon glaſs, appeared of a deep 


yellow, or of a reddiſh colour,. as they chanced to lie more or lels 
thick. 

When the blood was well dry'd, before we committed it to diſijly, 
tion, I found it to afford a greater quantity of oil, in proportion 9 
the weight of the dry body, than was at firſt expected. Once, out 0d 
a pound of it not over-dry'd, we had near an ounce and an half 0 
oil; and from another parcel, we had it in a far greater proportion 
to the quantity of blood that afforded it. | 

Having prepared blood, by a very convenient digeſtion, and reftife, 
very carefully, the diſtilled liquors that came over, with the flame q 
a lamp; I obtained, among other things, two oils of very differ 
colours; the one of a yellow, or pale amber, and the other of aq 
red. But it was ſurprizing, that tho? theſe oils were both of then 
afforded by the ſame blood, and were clear and pure, yet they woul 
not only ſwim in diſtinct maſſes one over another; but, if they wer 
confounded by being ſhaken together, would gradually ſeparate again, 
as common oil and water, Whether the difference in ſpecific grayiy 
between theſe two oils, could keep them from permanently mixing, 
as it kept their maſſes diſtinct before N were ſhaken; or whether 
this ſeeming antipathy proceeded from ſome particular diſagreement 
in the textures of theſe liquors, I ſhall not here conſider. 
Buſpecting that the oil of blood might contain ſaline particles, capa- 
ble of being ſeparated from it, we took a parcel of unrectificd oil «i 
human blood, and having put to it a convenient quantity of diſtll! 
water, we throughly confounded theſe liquors by frequent agitatin 
that the water might rob the oil of its ſeparable ſaline corpulcls; 
and after the liquors were well ſettled, the water was found impreg- 
nated with ſaline corpuſcles, that it had, by diſſolution, obtained iron 
the oil ; by virtue of which, it was endowed with a moderately brik 
taſt, would readily turn ſyrup of violets green, precipitate a wit 
powder out of a ſolution of common ſublimate, and otherwiſe reſembled 
weak ſpirit of human blood. | 

We put ſome unrectified oil of human blood, into a concave pit 
of glaſs, and having dropt into it as much oil of vitriol, as nig 
amount to a fourth, or a third part of the fetid oil, we ſtirr'd them 
well together with a ſlender piece of ſolid glaſs ; by which means th 
mixture was made to ſend up abundance of whitiſh fumes, or {mo 
and grew ſo hot, that tho the quantity was above a ſpoonful, Je. 
without pain and inconvenience, I could not hold my finger under 
neath the containing glaſs. | 

Having taken ſome unrectified oil of human blood, ; 

Nate it appeared groſs, dark, and muddy, yet it would readily, 
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That an acid, or what is commonly 
ed ſo, and judged of by the change of 
our it cauſes in ſyrup of violets, Qc. 
y be drawn from the blood of animals 
general, and from human blood in particu- 
ſeems proved by the repeated experiments 


for his addition only the Caput mor- 
n, or friable ſpongy coal of animal 


of bole, &c. in his diſtillations. From 
Vor, III. 


M. Homberg; who, for greater ſecurity 
the analyſis he made of them, — | 


od it ſelf; whillt V. Viewſ/ens made | 
Nnn 


upon human Blood. 


in the cold, diſſolve in, or mix with high rectified vinous ſpirits, to Mzvicrxe. 
which it communicated a deep reddiſh colour. 
do not remember to have any where met with an account of the Fixed felt: 
nalities of the fixed ſalt of human blood, and I know not whether 
prepared it; and no wonder, ſince to obtain ſo much as 
one ounce of it, there is requiſite a conſiderable quantity, perhaps 
Wome pounds of blood; and the calcination requires ſo obſtinate a 
crc, that a man's patience may eaſily be tired before the operation be 
Wrfected ; or, by the ſmall appearance of calcination, that the Caput 
E.111m will afford him, after having been kept for three or four hours 
the fire, he may be induced to conclude, that all the ſalt of blood 
volatile in a large fire; and, conſequently, that it will yield no 


But having, by an obſtinate calcination, obtained between three and 
Pur drams of this ſalt, I found not that it was a fix'd alkali, or a 
xiviate ſalt, but rather of the nature of common or ſea-ſalt ; tho? 
ot without ſome little difference, which diſcover*d it ſelf by ſome 
ice trials. But, in the general, our ſalt was ſcarce diſtinguiſhable from 
harine ſalt; for it taſted very like that; and a ſtrong ſolution of in did 
ot readily turn ſyrup of violets green or greeniſh, nor precipitate a 
ick-colour*d, a browniſh yellow, or a white powder, out of a ſolution 
ſublimate. I alſo found, that the ſpirit of ſalt did not diſſolve it as 
Having put ſome oil of vitriol upon a little of our dry ſalt, 
at immediately corroded it, with great violence, and with much foam 
Wd ſmoke, as it does common ſalt. 
d ſalt, diſſolved in diſtill'd water, upon a ſolution of fine ſilver, 
Bade in Agua fortis, whence immediately enſued a large precipitation of 
And, laſtly, having put ſome leaf 

is, and added a little of our powder'd falt to the liquor, it was 
reby turned into a kind of Agua regia, and did in a trice, without 
> aſſiſtance of heat, totally didelve the gold.“ | | 
A far greater calcination than one would expect, is required to Caput mor- 
tain the Caput mortuum of human blood, which affords but very wum. 
tle of it, For from twenty four ounces of dry'd blood, we could 
t, after two days calcination, but two drams, and nine grains of 


We, alſo, dropt a little of our 


gold into Aqua 


hence, and from the careful analyſis which 
this great chymiſt has alſo made, of plants, 


and the fleſh and excrements of ſeveral ani- 


mals, particularly the human ; it appears, 
that the acid, (or ſea-ſalt,) of the alimant 


taken into the bodies of animals, is not 


deſtroyed therein, but paſſes into the ſub- 
ſtance of them; the ſuperfluous portion be- 
ing return'd unalter'd along with the excre- 
ments. See Memoir, de! Acad. A. 1712. 


p. 9—18, and p. 352—303. 


earth. 
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Meorcixs. earth. And tho' this were ſo carefully made, that it may very Pro. 
VV pably be ſuppos'd to deſerve the name of Terre damnata, better th, 
moſt ſubſtances to which chymiſts uſually give that appellation, yet a 

may ſuſpect, that this it ſelf was not pure elementary earth; ſince i 

had a red colour, very like that of colcothar of vitriol. 

The propo- The quantities of the principles, or rather of the ſeveral differ, 
tons of its ſubſtances obtainable, by diſtillation, from human blood, are vert 
6g difficult, if poſſible, to be determined; becauſe of the great diſparity 
nalv/is, as to proportion, that may be met with, of the fibrous, or concrery 
part to the ſerum, in the blood of different perſons, and even of g. 

lame perſon, according to different circumſtances ; and becauſe i : 

more difficult to diſtil even the dried and pulverable part of blog 

without addition, than thoſe who have not try'd will eaſily imagine 

and I doubt few have try*d it well, becauſe I have not met with x 


who take notice of the neceſſity of ſhifting the retort, to gain as mug 


volatile ſubſtance as may be obtained, and leave as little as poſt f fetid 
in the Caput mortuum. For when we diſtilled a conſiderable quaniy yo dr: 
of dry*d blood, tho? it was warily done by an expert artiſt ; yet th rams, 

ſame heat that made the lower part of the blood paſs, in the om ntly c 
of exhalations, into the receiver, made the ſubject ſo ſwell, tha i ry gr 
raiſed to the upper part of the veſſel a conſiderable quantity of blak rt ſeer 


matter, which an ordinary operator would have thrown aſide for (u eater 
put mortuum, tho* a heedful eye might eaſily diſcern it to be much dc 
the ſame nature with what was firſt put in, but blacked by the aſcend- 
ing fumes. We, therefore, took it out, and mixing it with the re- 


maining ſubſtance, that was leſs remote from the nature of a true Ca We athe 
put mortuum, it was again, in another retort, committed to ſtil ſtible i 
tion; whereby we obtained more oil, Sc. And perceiving even this prcoal 
ſeeming Caput mortuum had, at the top of it, a pony deal of matter, Wining 
that I did not think ſufficiently diſpirited; I cauſed it to be taken out, Mes; d 


and diſtill'd in a freſh retort, in which it afforded a conſiderable qun- deſe af] 
tity of volatile matter. | d falt 

And having thus, in three retorts, diſtilled twenty-four ounces of dry 
human blood, we obtained of volatile ſubſtances, I mean ſpirit, to 
ther with a little phlegm, white ſalt, and a very high-coloured ol, 
thirteen ounces, and one dram ; beſides ſeveral parcels of thick di 
that ſtuck to the retorts and the receivers, which we eſtimated at {eve 


ite ſalt 
the 7 
We twi 
to this 


drams more. So that the whole quantity of the volatile part amount 57th a 
ed to fourteen ounces, of which we found the oil to be about ti = b 
ounces, and fix drams ; and the clear liquor fix ounces, three dum Ood, 


h, or 
about 
un enth 
e grain 
tive fu 
forty- 


and an half; beſides the volatile ſalt, which, when the ſpirit v 
detain'd from it, appeared white, but wet: for which reaſon twas 0 
poſſible to determine exactly, neither how much liquor it yet * 
tained, nor, conſequently, how much it ſelf weigh'd. But having a 
fully ſublimed the ſalt, there remained in the glaſs two drams, 
about five grains of phlegmy liquor, which was not Judged 


| 
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om ſalt, tho it could not by that operation be ſeparated. And of Maprerxz- 
valatile ſalt, in a dry form, we obtained one ounce, two drams, and 
in half, The Caput mortuum amounted to above eight ounces and an 
half ; which being calcined, for two days together, afforded only 
rrowniſh red aſhes 3 whence we obtained ſeven drams and a quarter 
of white and fix*d, but not truly lixiviate falt ; and two drams, and 
nine grains of earth. But in this troubleſome experiment there occur- 
ed many neceſſary operations, in each of which we could ſcarce poſſi- 
ly avoid loſing ſome, and now and then a conſiderable portion, of 
je matter. | 

I cauſed twelve ounces of dry*d blood to be carefully diſtill'd, and 
e diſtillation being ended, we found that the twelve ounces had 
ielded five of volatile ſalt and ſpirit together, of which we poured off 
om the wet falt thirteen drams, and fifty-four grains; ſo that there 
:mained three ounces, two drams, and fix grains of volatile falt ; 
f fetid oil there were two ounces 3 of Caput mortuum four ounces and 
wo drams; ſo that, in ſpite of our care, there were loſt about ſix 
rams. The four ounces and two drams of Caput mortuum being dili- 
ntly calcin*d, afforded but fix drams and a half of aſhes ; of which 
ry great decreaſe, the conſumption of the more fix*d oleaginous 
rt ſeem'd to be the cauſe. And if ſo, we may ſuppoſe there is a far 
eater proportion of oil in human blood, than has hitherto been 
en notice of, Theſe aſhes were not white or grey, as thoſe of 
er bodies uſed to be, but of a reddiſh colour, much like that of 
icks; and yet my aſſiſtant affirm'd, he could eaſily know them to be 
ge aſhes, becauſe, whilſt there remained any thing oily or com- 
ſtible in the Caput mortuum, 1t would look like a throughly kindled 
arcoal; but when that combuſtible ſubſtance was quite waſted, the 


atter, naining Caput mortuum look'd, in the fire, like dead and ordinar 
1 out, es; tho' when they were cold, they appeared and continued 1 
qui: eſe aſhes being carefully elixiviated, afforded five ſcruples of white 


d falt, beſides a little, which being caſually got into the conti- 
pus ſand, but thence recovered by water, and reduced to the like 
ite ſalt, amounted to about a ſcruple more. So that there remain'd 
the Terra damnata, thirteen ſcruples and about a half; that is, 
ve twice the weight of the ſalt: whence it appears, that, accord- 
to this analyſis, the pure fixed ſalt of human blood is but between 
57th and 58th part Even of dry*d blood ; and, therefore, probably 
bunts but to the 150th, or, perhaps, the 170th part (in weight) 
dun lood, as it flows from the vein opened by a lancer : and the fix'd 
cit wu, or Terra damnata, is to the dry*d blood that affords it, as 19, 
was lol about a half tO I, 
yer entire parcel of human blood, weighing ten ounces, and ſeventy 
ng cr grains, being ſlowly diſtill'd to dryneſs in a head and body on a 
tive furnace, afforded of phlegmy liquor ſeven ounces, two drams, 
ed fre forty-ſeven grains; and of Capul mortuum, or rather of 9 ſub- 
nn 2 ance, 
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Men1cixs. ſtance, two ounces two drams. This pulverable matter being ben 
en, put into a retort, and diſtill'd in ſand, by degrees of fire, ;; 
forded two drams forty-eight grains of oil. But there happer'd , 
unlucky miſtake about the ſalt and ſpirit: for after the latter Wa 
poured off, which weighed but forty-eight grains, the wet ſalt, jj, 
ſtuck in a large quantity to the lateral and upper parts of the g. 
ceiver, inſtead of having been waſh'd out, with the phlegm of g. 
ſame blood, was waſh*d out with diſtill'd water, whence we obtain; 
by ſublimation, into the neck of a glaſs-egg, one dram and five onain 
of dry ſalt. But, by the taſt of the diſtill'd water, whence it was fb. 
limed, it appeared, that all the ſalt had not been raiſed : I, tha, 
fore, put to it as much good ſpirit of falt as I ſuppoſed to be at |» 
ſufficient to ſatiate it, with deſign to try, whether by evaporatns 
this mixture to dryneſs, and ſubliming the falt by the help of any. 
kali, we might not recover the volatile ſalt, that had been ſomeyty 
fixt by the acid ſpirit. The retort being broke, that the Caput uy 
tuum might be taken out, it was found to weigh fix drams and ty 
grains; which being carefully calcined, yielded but two ſcruples af 
four grains of aſhes, which were red. Theſe being elixiviated, af. 
ed eighteen grains of ſalt, beſides the remaining earth or terreſty 
ſubſtance, which I keep by me; becauſe, notwithſtanding all the jy 
lence of the fire it has undergone, *tis of a red colour, with an ee 


purple. 
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SECT. I. 


Obſervations . Young man having bled into a porringer, and the blood hanng 

— eg A been kept for ſeveral hours, that a ſufficient ſeparation migit be 

.. made of the conſiſtent part and the fluid; they were ſeparately weg 
when the former amounted to about ſix ounces, and the ſerous part 
near the ſame weight. - 

Since the diviſion that nature herſelf makes of human blood, wit 
being let out of the veins, and ſuffered to cool and ſettle, is into 2 fu 
or ſerous, and a conſiſtent or fibrous part; and ſince *tis often foun 
that the former of theſe parts either equals or exceeds the latte! 
quantity, I thought it might conduce to ſhew the nature of the blood 
to make ſome tryals upon the ſerum apart. 

7s proportion And firſt, having weigh'd the ſerum, and the conſiſtent part of 
za theredpart. parcel of human blood, obtained, at once, by a ſingle phlebotomy " 
found the latter to be four ounces fix drams and an half, and the forma 3 
three ounces and fix drams. And having made the like tryal with ano ribe gra 
parcel of blood, drawn from another perſon, the fibrous part weighs hence blo 
four ounces, five drams; and the ſerum four ounces, But oy but one pa 
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chat, abſolutely ſpeaking, the fibrous part of either of theſe parcels of 
blood exceeded the other; ſince we weighed only the ſerum that we 
ſound in a diſtin&t maſs ; whereas a multitude of ſerous particles may 
well be ſuppoſed to be lodged between the parts of the conſiſtent maſs 
| for, probably, *tis upon account of the interſperſed ſeroſity that .it is 
ſoft; and beſides, it affords a great deal of aqueous liquor. And this 
may ſufficiently appear by the following experiment, which was pur- 
oſely made, to examine the conjecture. 4 
We took a porringer of blood, wherein the ſerum was ſeparated 


Pl from the fibrous portion, that was coagulated into one conſiſtent maſs ; 
tg and having carefully poured off all. the fluid part, we put the re- 
Fi maining maſs (which weighed four ounces, five drams, thirty-four 


W orains) into a ſma]l head and body, and diſtill'd it in a digeſtive fur- 
W nace, till the matter, left in the bottom of the cucurbit, was quite 
Wory ; then taking out the ſeparated parts of this red maſs, the dried 
portion was found to weigh one ounce, three drams, thirty-four grains. 
But the ſerous liquor that paſs'd into the receiver, being limpid and 
W:queous, without any ſhew of ſalt or oil, amounted to three ounces, 
fifty-three grains. We repeated this experiment with the fibrous part 
f another parcel of human blood, and found the dry mafs, remaining 
1 the cucurbit, to weigh one ounce, ſix drams, and fifty grains. But 
the phlegmy liquor, diſtill'd from it, amounted to ſeven ounces. 

Having hydroſtatically examin'd the ſerum of human blood, we 


Peing ſuſpended in a good balance by a horſe-hair, was found in the 
Wir to weigh one dram nr grains, and in the water thirty-five 
Frains; but in the ſerum only thirty-three grains. This tryal was con- 


rin rmed by a more exact one, made with an inſtrument that I pur- 
ien de oſely deſigned for weighing liquors nicely ; in which, when common 
red Pater weighed two hundred fifty-three grains, an equal bulk of ſerum 
part o'<ighed three hundred and two. And ſuppoſing different ſerums of 


„ 


e blood of another perſon in the ſame inſtrument, and found it to 
eigh two grains leſs, that is, three hundred grains in all“ 


185 
* Some experiments made by Dr: Turin, 
lew, that the red part of the blood is ſpe- | the quantity remaining in the interſtices of 
theally heavier than the ſerum ; that the | the latter, is, probably, about three fourths 
4 globules are not filled with any elaſtic | of the whole; and that the red part of the 
ud >, that, the. ſpecific gravity. of the ſe-. | blood conſiſts of ſome plilegm, united with 
m drawn off ſrom the red part, is, at a | oil and ſalts, and a fmall quantity of earth. 
ledium, to water 1030. to 1000; but the But, adds this learned gentleman, whät is 


dende lood is heavier than ſerum by a- | ples to one another; What alterations are 
"ut one part in 4.3 3 that the ſerum, which | produced in the body by the change of this 
8 


uman blood would not be of equal ſpecific gravity, I'try'd that of 


We 


may be poured from the Craſſamentum, with 


cific N of the blood it ſelf as 1054; | the exact proportion of theſe ſeveral princi- 


+ 

467 
u theſe tryals the weight of ſerum that appeared in one maſs, was Mrpicinr. 

ret to that of the fibrous part; yet it could not be ſafely inferred, WWW 


Is ſpecific 


ound it heavier than common water. For a piece of red ſealing-wax, “ avily. 


| 


"Mepicine. We once employed ſome ſerum which was not poured off ſo 
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| 
GY L but that it appeared of a reddiſh colour; and tho* we filter'd * 


cap- paper, yet a large number of the tinging corpuſcles were ſo th, 

roughly mixed with it, that the liquor paſs'd thro' the filtre of à 4 

low colour. g 
The ſerum g, To try whether acids would coagulate our ſerum, as I had found 


Luna bla they would ſome other animal liquors, I dropt ſpirit of falt into it 
mixed with hich immediately produced ſome white concretions, that quickly ſy. 


various ſub- 


fances, ſided to the bottom, and there appeared like a very light and tende: 


cheeſe- curd. 

The like operation, but more powerful, oil of vitriol had upon ang. 
ther parcel of ſerum. We alſo dropt into ſome of our liquor, gol 
ſpirit of ſal-armoniac, which made it rather more fluid. 

To try whether theſe precipitations did not more proceed from the 
coalition and texture of the acid ſalts and the ſerum, than barely 
from the peculiar action of thoſe ſalts as acids, we dropt into ang. 
ther portion of our ſerum oil of tartar per deliguium, which inſtant 
produced a white curd, as the ſpirit of ſalt had done, but nor, x 
it ſeem'd to us, ſo copiouſly. We poured, alſo, upon ſome ſerun 
highly rectified ſpirit of wine, which preſently coagulated part of i 
into a large white curd, that appeared much lighter than any of the 
former ; for it would not, like them, ſubſide ; but kept at the top of 
the liquor. 

To try, alſo, what a ſalt compounded with a metal, would do upon 
our ſerum, we put to it a little ſtrong ſolution of ſublimate, with which 
it preſently afforded a white and curdled ſubſtance. 

We put ſome of our ſerum upon filings of ſteel, but by reafon 
of the colour of the liquor it ſelf, we could not fatisfie our ſelves 2. 
bout the event. And tho we afterwards put another parcel of ſerum 

upon filings of the ſame metal, yet neither did this give us ati 
faction; becauſe the vial having been miſlaid, it was not viewed agin 
till many days after; at which time the liquor was grown fo thick 
and muddy, that we could not well diſcern any more of the colour, 
than that it was ſomewhat dark, but not either black or blackiſh; ye 
by a tryal or two, that we made with a little of this liquor, it ſeemed 
to have diſſolved ſome part of the ſteel : for putting it to ſome freſh 
infuſion of galls made with water, it preſently afforded a large precipr 
tate; tho? this was ſo far from being inky, that it was not ſo much 
as dark coloured, but rather whitiſh. And having mixed with ſome 


proportion ;. how and in what part the red | of thoſe variations, are queſtions not ven 
globules are form'd ; by what means they | eaſy to be ſolved, and yet of ſuch impor 


preſerve, their figure, without diſſulving in | tance to the animal œconomy, that it were 
the ſerum, or uniting with one another ; | greatly to be with'd we had ſufficient Data 
what variations are made in their ſpecific | to determine them, See Philiſ. Tanſ. M. 
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ſorded a kind of coagulum, or precipitate, but being left together for 
ſome hours, aſſociated into a conſiſtent body, wherein the eye diſco- 
vered no diſtinct liquor at all. 

But expecting better ſucceſs, by putting ſome of our liquor upon 
flings of copper, which when wrought upon by bodies that have in 
them any thing of urinous ſalt, give a conſpicuous tincture; we found, 
accordingly, that the metal had in a very few hours diſcoloured the 
menſtruum : afterwards, the vial being left unſtopp'd, it began by 
degrees to grow gradually blue; and within a day more was of a deep 
blue colour. | flo . | 

And, to confirm our conjecture, that this tincture proceeded from 
particles of volatile ſalt, latent in the liquor, we mix*d ſome of it with 
Ja convenient quantity of ſyrup of violets, and thereby obtained a co- 
T lour, which, by reaſon of the action of thoſe particles upon the ſy- 
Trup, appeared of a fine green. | 
Our blue tincture, or ſolution of copper, I thought fit to keep for 
ſome time, to try whether the metalline particles would, as it were, 
mbalm the ſerum they were diſpers'd through, and preſerve the li- 


4 
A 


_ 


guor from putrefaction. And, in effect, tho' the vial was left un- 


Wopp'd in a window for many weeks, yet I did not perceive the liquor 
Wo grow at all fetid. 


al for twenty days, or three weeks; and tho? the glaſs uſually ſtood 47. 
n a ſouth window, and in the month of Fuly, yet, to our wonder, the 
trum did not, by the ſmell, appear putrefied ; yet had let fall a conſi- 
erable quantity of whitiſh ſediment; but within three or four days 
ter this, the liquor was found to ſmell offenſively. We therefore 
yd, whether this putrefaction was accompanied with any acidity, 
t could not perceive that it was; ſince it would not ſo much as take 
the blue colour of the infuſton of Lignum nephriticum. When it 


gu as in this ſtate, we put it to diſtil in a low cucurbit, with a gentle 
a . to try if from this ferid liquor, as is uſual from putrefied urine, 
eh WF" ſpirit would firſt aſcend : but we found the liquor that firſt came 


er, to be ſo little ſpirituous, or faline, that it would not in an 
bur's time turn ſyrup of violets green. Yet we judg'd it not quite 
[titute of a volatile alkali ; becauſe having let ſome of it fall into a 
lution of ſublimate, it preſently made a white precipitate. 


t very per, to free it from all concreted ſubſtance ; and having committed e. fre. 
impor to diſtillation in a ſmall retort, placed in a ſand furnace, we obtained 
g — ly a few large drops of a darkiſh red oil; ſome of which ſubſided 


the bottom of the other liquor, but the greater part ſwam upon 

We obtained, in this firſt diſtillation, no volatile ſalt in a dry form; 
t after a pretty deal of inſipid phlegm had been drawn off, there 
came 


of our impregnated ſerum, a convenient quantity of infuſion of galls, Map ici xx. 
made in a highly rectified vinous ſpirit, the two liquors not only af. 


About two ounces of ſerum of human blood, were left in an unſtopt Expoſed tothe 


We took ſome ounces of ſerum of human blood, filtred thro* cap- A4rak/ed by 


ln human Blood. 4 6 5 


.. the mixture whilſt fluid, was ſo heightned in the concretion, that Mxoreinx. 
1 appeared of a blood - red colour; but for the ſhape, it was fo con- NJ 
(ed, that we could not reduce it to any known kind of falt. By all 
which phenomena, this ſpirit of the ſerous part ſeems to be very near 
of kin to that of the concreted part of blood. 

aick-lime being ſuſpected of a cauſtic and fretting quality, I 
hr fit to try, whether the fix'd falt of pot-aſhes being ſubſti- 
"ted in the room of it, would, in diſtillation, have the ſame effect 
upon ſerum of human blood. Wherefore, to four parts of the liquor, 
ve put one of the ſalt; and having diſtill'd them, ſlowly, in a glai; 
bead and body, we obtained much of a liquor, which was not judg'd 
Ian thing near ſo ſtrong, as that drawn off from quick-lime. And, 
having put this weak liquor, afforded by our ſerum, to rectifie with 
W. nic heat, we found even the two ſpoonfuls of liquor that firſt 
WW -cnded, were very phlegmy; nor would it well turn ſyrup of violets 
Preen, tho? it afforded ſome little and light precipitate when put upon 
$ lution of ſublimate. 
This will ſeem the more remarkable from an experiment that may 
xe ſometimes of practical uſe, eſpecially in phyſic; and may afford 
ight to thoſe who are ſtudious to know the nature and preparations 
$f human urine. We took, then, three parts of freſh urine, and having 
ut into it one part of ſalt of pot-aſhes, and (lowly diſtill'd them in a 
1 cad and body; there firſt aſcended a ſpirituous liquor, which being 
WW: aſide, we continued the diſtillation in a retort, till the remains 
Wppcar'd dry. In the operation we obtained not one drop of oil ; whilſt 
Wis ſpirit of urine was not near fo fetid, as that made in the common 
Ny; and the liquor that came over toward the latter end of the 
B:\illation, was ſo unlike that which the ſerum of blood afforded, 
at it was not only conſiderable ſtrong, and manifeſtly ſtronger than 
Pat which firſt aſcended, but had a penetrating and fiery taſt, which 
It a laſting impreſſion upon the tongue; and with good ſpirit of 
It it made a notable ebullition, which the ſpirit of urine, drawn fron 
Iuick-lime, did not. And tho' with this laſt liquor, I never found 


thoug 


<7 > alt 


5 y volatile ſalt to aſcend, in a dry form; yet in the operation made 
vein the help of ſalt of pot-aſhes, there came up, without rectification, 
00 veral grains of volatile ſalt, one of which was cryſtalline, and con- 


derably large. 

But in repeating this experiment, we had not ſo good ſucceſs; the 
quor that came over appearing much more phlegmy than before; 
o' we both times employ'd ſalt of pot - aſnes, taken out of the ſame 
ſc]; and the urine of the ſame perſon : yet this liquor that appear- 
{o weak at its firſt coming over, being rectify'd per /e, afforded more 


tates; 
being 
as not 
irit 01 


ad * * . . 
. an was expected of a briſk, ſaline ſpirit; from which we eaſily ob- 
ch lik ned a large quantity, in proportion to the liquor, of volatile ſalt, in 
oduce ary form, and of a very white colour. 
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3 We took between two and three ounces of ſerum of human blood bed 
Zr un; and having put it into a bolt-head, capable of containing about ſon a 


human blood times as much, and ſeal'd the glaſs hermetically, we ſet it by. 
bung kept ber- After we had kept the liquor ſeal'd up for above a whole yea 
metical;y ſeal it did not appear to be at all coagulated, nor to have let fall 2 
32 manifeſt reſidence; but ſeemed to be as fluid as when it was ff 
ut up. 

5 It did not appear to have bred the leaſt worm, or maggot; 200 

for my part, I never obſerved worms, or infects, to be generated f 

blood, tho' very long kept and putrefied, provided it were freſh enouph 

when put into the glaſs; and by an exact cloſure kept from he; 

any way blown upon by flies, or impregnated by ſeminal partici 
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that may unexpectedly be conveyed to it by the air. Nor did ther Th 
appear to the eye, any mother, or recrementitious ſubſtance, th ; teen 
ſuppos'd, in liquors, always to accompany, and betoken putrefaction Wwhcth 
One deſign in our experiment being to try, whether the fen contin 
would, by the mutual action of the parts upon one another, or Mio! falt 
that of ſome univerſal permeating fluid, afford fo much air, as <1 MKcuced 
either crack, or more violently break the glaſs ; the tip, at which vs n eig 
had ſealed the bolt-head, was warily taken off; whereupon the ame p 
ruſhed out a pretty deal of air, with a conſiderable noiſe : and | WP". 
doubted not that this generated air had been conſiderably com It m 


whilſt it was pent up; when caſting my eyes on the liquor, to dif 
cover what change this eruption had made there, I perceived on the i 
upper ſurface w it, a multitude of ſmall bubbles, ſuch 2s aper Menſiſte. 
in ſeveral liquors, after the air has been pent up with them, when Io, we 
the glaſſes come to be unſtopp'd. And thus having ſeal'd up lone P'2u1d n 
ſheeps blood, and kept it for ſeveral days in a gentle warmth ; thy 
the containing glaſs were far larger than what held our ſerum ; u be ke 
after ſome time, when no violence was offer'd to it, it was ſudden» 
ly blown up, with a ſurprizing noiſe, by the aerial or elaſtic cor nd mor 
puſcles that were produced, or ſet free by the putrefaction we diſo- 
vered to have been made. . 

The ſmell of our ſerum was ſtrong, tho' not cadaverous, but rie 
reſembled that of the tincture of ſulphur, made with falt of tart, 
and ſpirit of wine; or of ſome ſuch ſulphureous preparation. 

And after- One principal view I had in keeping our ſerum ſo long ſealed up 
wardidi/tilld. was, to try, whether by a digeſtion, or putrefaction, for ſome month 
it would, like urine, afford a ſaline ſpirit, or an alkali, volatile enough 

to aſcend before the phlegm. And committing it to diltillatioh 

in a ſmall glaſs head and body, in a digeſtive furnace, beit 

careful to take the firſt ſpoonful of the ſpirit that paſs'd into ® 

receiver, we found, that tho* this liquor, at firſt, ſmell'd ſtrong, f 

the taſt was not at all briſk, nor ſpirituous, like that uſually obtaine 

by diſtillation, from putrefied urine, Nor did our liquor, when drop 

anto ſyrup of violets, preſently give it any manifeſt greenne. 4 
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-cczuſe 1 found it not inſipid, I thought fit to examine it a little Mevrcine. 
'.rcher, and dropp'd a convenient quantity of it into a clear and 
ſtrong ſolution of ſublimate, in common water; by which means there 
was produced a whiteneſs, like that which ſpirit of urine, or volatile 
falt, would have made. And by this I was invited to mix ſome of 
it with a little ſyrup of violets, upon a piece of white paper; and 
no to wet with the ſame liquor, ſome ſmall filings of copper, ſpread 
upon another piece of paper; and to leave them both, all night, in 
the open air, that the liquor might have time to work upon the 
ſyrup and the metal. And we found in the morning, that the former 
vas turn'd green, and the latter ſo far diſſolved, as to leave a large 
bluiſh ſtain upon the paper. f 
| The near relation that, according to ſome phyſicians, there is be- An attempr 
tween milk, and the more ſerous part of the blood, cauſed me to try, “ turn 28 
hether the ſerum of human blood would grow red, by being kept“ . 
continually ſtirring over a moderate heat, with a competent quantity 
Wof falt of tartar 3 but in two trials we found not any redneſs pro- 
duced; tho? one of them was made in a veſſel of refined ſilver, with 
an eighth part of the ſalt, to one of the ſerum ; which was the 
ame proportion we had uſed, when the experiment ſucceeded well in 
1 ilk. 
5 It may be needleſs to take notice, that the ſerum of human blood Hu /erum is 
Pill, by heat, be in a ſhort time coagulated into a kind of gelly; or afe#ed by al- 
Father, as far as I have obſerved, into a ſubſtance like a cuſtard, as to _ and a- 
Conſiſtence, tho? not as to colour. Having found that acid ſpirits, 
Io, would coagulate ſerum, I thought fir to try, whether alkalies 
Fould not oppoſe, or retard its coagulation ; and putting ſome ſpirit 
f human blood to a convenient quantity of ſerum, and cauſing them 
Þ be kept ſtirring over a very gentle fire, tho? the volatile alkali did 
got hinder the coagulation, yet it ſeemed to make it both more flow, 
Ind more ſoft. And this effect was yet more conſiderable, when we 
y*d another parcel of ſerum, with ſalt of tartar, inſtead of ſpirit 
blood. 
Human urine being obſerved, when frozen, to have, on the ſurface Hou by con- 
| the ice, figures reſembling combs or feathers 3 the great affinity gelation. 
nerally ſuppoſed betwixt urine and the ſerum, made me try, at once, 
led ether the latter would freeze with ſuch a degree of cold, as would 
nen n lily congeal water; and whether, in caſe it ſhould freeze, the ice 
ould have a ſurface figured like that of frozen urine. But having 
Ir this purpoſe expoſed ſome ſerum of human blood to the cold air, 
two freezing nights ſucceſſively, the ſerum was not found to con- 
als yet I ſcarce doubted, but an exceeding hard froſt would have 
Foduced, at leaſt, a thin plate of ice, upon the ſurface of our liquor. 
nd to confirm this conjecture, we took the ſame ſerum, and having 
*. rained it through a linen cloth, to ſeparate the liquor from any clotted 
Ie fibrous parts, we put it into a ſhallow concave glaſs, and laid that 
OO O 2 upon 


| enoug) 
lauen, 
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And how 


e ſuppos'd to be between urine and the ſerum of blood, 
to try, whether the latter might not he employed, like the former 
to make a kind of inviſible ink. To this effect, we took ſome {.,. 
of human blood, and having dipt a new pen in it, we trac'd ſome 
characters upon a piece of white paper, and ſuffered them to dry there 
on; we then held the unwritten ſide of the paper over the flame qt: 
candle, by which means, the written letters appeared on the upper ſur. 
face of the paper, tho? not of an inky blackneſs, yet of a colour ty 
enough to be eaſily legible, and, very like to ſome others, that har 
been purpoſely written with freſh urine, and made viſible by hat 


were compared with them.* 


* Dr. Freind, in mixing the following li- 
quors with the ſerum of human blood, ob- 
ſerved, that each of them turn'd it of a diffe- 
rent colour; but that they, ſeverally, gave it 
a greater degree of fluidity, which continu- 
ed for a day or two. The liquors were a 
tincture of aloes, made with mint-water, a 
decoction of ſavin, ſavin- water, ſpring- wa- 
ter, the decoction of gentian, arum, ſarſapa- 
rilla, and china; ſpirit of ſal- armoniac, 
and of tartar, oil of caraway- ſeeds, Jones's 
Penacea of opium, Sydenbam's liquid lau- 
danum, ſpirit of ſaffron, and of turpentine, 
Tintura martis tartariz. ſpirit of guaiacum, 
ſpirit of hartſhorn, and the oils of turpen- 
tine, guaiacum, lavender, and cloves. He 
further found, that a decoction of the Peru- 
vian bark rendered the ſerum much more 
fluid than any of theſe liquors ; that ſpirit 
of wine, with camphire, ſtrongly coagu- 
lated it ; and that after they had, for ſome 
time, remain'd together in the vial, there 
was a large ſediment at the bottom; the 
upper part of the liqupr appearing clear and 
tranſparent 3 that rectified ſpirit of wine 
kept it turbid, without any precipitation; 
that the tinctures of ſcammony, caſtor, 
amber, ſulphur, and Peruvian bark, mode- 
rately coagulated the ſerum ; that the tinc- 
tures of ſaffron, and of metals, the Pote/tates 
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Meprcixs. upon ſome of our frigorific mixture of ice and falt ; by which n 
the ſerum being frozen from the bottom upwards, there appeared 
here and there, upon the ice, contiguous to the air, certain Baur k 

reſembling thoſe of frozen urine. 27 
Having obſerved, that human urine would tolerably ſerve for whit 


mad: to ſerve is call'd an inviſible ink; and conſidering the great 
for an ind 


ble ink, 


can, 


of t 
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affinity that; 
I thought N 


ſeve 
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8 neceſ 
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pPreſe. 

plac'c 

fuccini, and Sal. wol. oleo/. afforded a lol; WM becau 

coagulum, and the Tinc. mart, Mit: nt t 

ſtrong one; a concreted maſs, like run, blood 

falling to the bottom; that the dizphorie of cuſt 

tincture of antimony render'd it turbid, 1 ED 

a little concreted ; that the tinttures af P! 

lap, and of amber, with ſal-armomc rn. $ little 

der'd it only turbid ; and las, that the united 
tinctures of Spec. diambr. and cochineal, t ma 

made with ſpirit of wine, affordel (care any AMR On * 
coagulum, See Freind. Emmenolig. p 16:,16;, i Pirit. 

The decoctions of pomegranat- hell, tr 

mentil, and biſtort, being ſeve:ally y:t v WF 1. Th 

ſome ſerum of human blood, caule! it to 2. Wi 

concrete a little. Tincture of c ral cn th | 

lated it. Spirit of falt concreted a inal - 
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of the primary heads untouched, and others but ſlightly ſpoken to; I ſhall 
here, by way of ſpecimen, branch one of the primary heads into its 
{:veral parts, and treat of each diſtinctly. And ſince the ſpirit of hu- 
man blood, is one of the nobleſt of urinous or volatile alkalies ; ſe 
that moſt of the things that ſhall be taught concerning it, may, with 
| {me little variation, be applied to ſpirit of urine, hartſhorn, ſal-armo- 
niac, foot, Sc. I ſhall make choice of that; and give a kind of ſum- 
mary of the hiſtory of volatile ſalts, in general. But it will here be 
© neceſſary to take notice, firſt, that the ſpirit I employed in making 
© the following tryals and obſervations, was drawn from human blood, 
@ without any ſand, clay, or other addition, except ſome vinous ſpirit to 
W preſerve it; and that the firſt diſtillations were performed in retorts 
plac'd in ſand ; care being taken that the veſſels were not near filled: 
becauſe blood, if it be not well dry'd, is apt to ſwell much, and paſs 
„into the neck of the retort, if not into the receiver. Secondly, that the 
blood we made uſe of, was drawn from perſons who parted with it out 
Wot cuſtom. And, laſtly, that there being ſo great an affinity between 
the ſpirit and volatile ſalt of human blood, that, probably, the latter 
little other than the ſpirit in a dry form, and the former than the fair 
united with phlegm enough to give it a liquid form ; *tis preſumed, that 
t may be allowable to conſider the volatile ſalt of blood as its dry 
Plrit. 


1. The ſeveral ways of diſtilling human blood. 
2. Whether human blood may be ſo ordered, by fermentation or putrefaction, 


1210 that, in diſtillation, a ſpirit, either urinous or vinous, may aſcend be- head; fer the 
"7 fore the phlegm. hiſtory of the 
e. 7//bether ſpirit of human blood be really any thing but the volatile ſalt and Hi %%, fr. 
1 fuk phlegm well commixed. 

' "4 De ſpecies of ſaline bodies, to which ſpirit of human blood is to be re- 


ferr'd. 

ne 5. V belber ſpirit of human blood differs from ſpirit of urine, and other ſpi- 
. wil rits that are called volatile alkalies. 4 

ben b, The quantity of ſpirit contained in human blood; whether accompanied 
lum. | with its ſerum, or dried. 

„ mal: . The ſpecific gravity of ſpirit of human blood. 

io, „.- The odour, taſt, colour, tranſparency, and conſiſtence of the ſpirit of hu-- 
hy man blood. 

9. The ſolutive power of the ſpirit of human blood. 

0. The tinftures that may be drawn with ſpirit of human blood, 

SEC The coagulating power of the ſpirit of human blood. 

2, The precipitating power of the ſpirit of human blood, 13. The 


AVING, for want of materials, been reduced to treat the hiſtory Mznrcme. 
of human blood in ſo very imperfect a manner, as to leave many LLFLYV 
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addition 3 I thought fit to make a few trials with it, whoſe event MEv1cixe. 
juſtify d my conjectures. For, having put ſome of it, well reftify'd, W WW 
into a glaſs egg with a ſlender neck, it did not then afford any vola- 
tle ſalt in a dry form; (tho' afterwards, by another trial, we at 
th obtained a little) and having continued the trial ſomewhat 


eng . 
blinstely, we found the ſpirit, by the action of the fire, to have be- 


come muddy. ; Fs : 

Having mixed another portion of it with highly rectified ardent 
ſpirit, and kept them all night in the cold, no coagulation enſued ; 
ror could we perceive any, after it had been kept, for ſeveral hours, 
in a moderate heat. But the mixture acquired a yellow colour, and 
et fall a pretty deal of darkiſh powder. 

We put to another parcel of our ſpirit, ſome good ſpirit of ſalt; 
but tho they ſmoak'd much at their meeting, yet we obſerved no 
Wiſe, nor bubbles, upon their mixture. And having united another 
»ortion with oil of vitriol; tho* there was produced a very great 
Fnoke, and an intenſe degree of heat, yet there was no viſible ebulli- 
jon, nor any noiſe, or bubbles produced, but the colour of the oil 
df vitriol was very much heightened ; the mixture growing almoſt red. 
From. theſe and the like phenomena we may gather, that our 
lkalizate ſpirit of blood differs, in ſeveral particulars, from the 
mple; and may, probably, be very conſiderable, both as a medicine 
d a menſtruum. 

We took two ounces of tartar, calcined to whiteneſs by an equal 


eight of kindled nitre, and mingled this alkali with two ounces of 
Wry'd human blood, in powder. This mixture being diſtilled in a 
Wcort, in a ſand furnace, made it appear by its productions, that quick- 
ne, on theſe occaſions, acts differently upon the blood from other 
- 1 ralies. For the diſtillation wherein lime was employed, afforded 
ule Pa ſpirit, that before rectification, was very ſtrong, and unaccompanied 
ta With dry ſalt; but the calcination of nitre and tartar, afforded us, at 
a ak e very firſt diſtillation, a ſpirit leſs ſtrong, but ſo much volatile ſalt 
covered almoſt all the inſide of the receiver; and tho? the ſtrong 
r tial WWW ine ſpirit of blood, made with quick-lime, would not make an effer- 
ft (cence with acid ſpirits, yet this volatile ſalt readily did, upon the 
of Eon of ſpirit of ſalt. 

fag Beſides che fixt alkaline addition, with which I diſtilled dry*d human 
9 dod, I added to it that very acid one, oil of vitriol; for I had found 
uy | trial, that this liquor being mixed with other bodies, particularly 
ons "me belonging to the animal kingdom, did, in an odd manner, unite 
conta own ſubſtance with them, and notably diverſify the products of 
ards ; e diſtillation, We put, therefore, upon three ounces of powder'd 
latile man blood, an equal weight of oil of vitriol, and left them for 
me time together, to try if by the action of this corroſive men- 
wm, a heat would not be excited; and, accordingly, we found, 
at after a while, the mixture grew ſenſibly warm. Then we removed 
the 
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Whether hu- 
man blood may 
afford, by di- 
fiiliation,a ſpi- 


rit, urinous or 
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Mevrcins. the retort into a ſand furnace; and diſtilling by degrees of fire, wo 
had a ſpirit which was preceded by a pretty deal of phlegmy ligug 
of an odd ſulphureous ſmell, but ſurprizingly ſtrong and laſting, }, 


ſeemed remarkable, that, notwithſtanding the great acidity of gj of 


vitriol, and the fixing power it exerciſes on many bodies, where 


it is committed to diſtillation, our experiment afforded us a conſiges. 
ble quantity of volatile matter, in the form of a white ſalt; but che 
ſmell and taſt of it were very uncommon. 

By what I have yet tried, I am not much encouraged to expeg; 
vinous, or ardent ſpirit from human blood, tho' that be the yg, 
product of fermentation in liquors ; and the leſs, becauſe I am no: fl 
that there is any fermentation, truly and properly ſo called, in humn 


winous, before blood, either within or out of the body; having never found any thing 


the phlegm, 


in the blood or urine, which convinced me, that either of them wy! 
afford an ardenr ſpirit. 

I once kept human blood for a year together, in a glaſs, hermej, 
cally cloſed, with a deſign to try, whether any ſpirits would jr 
aſcend ; but when the blood came to be expoſed to the air, the {nr 
of it was ſo offenſive, that we were obliged to have it haſtily throw 
away. Another time, having cauſed ſome ſheeps blood to be digeſt, 
in a large vial hermetically ſealed ; after it had long continued in th 
digeſtive furnace, it, upon a ſudden, broke with a ſurprizing noiſe, an 
blew off the long neck of the vial. Two or three like miſchancs] 
had, in attempts made on human blood. But this ill ſucceſs did ng: 
hinder me from attempting ſomething of the like kind; and looking 
upon the ſerum of the blood, as the likelieſt part of it to concur to 
a proper fermentation, we put to ſome ounces of it, about a fourth 
part of raiſins well bruiſed, and kept them in a glaſs, whereof 1 
conſiderable part was left empty; and having cloſed the vel] 
we ſet it in a warm room; and within a few days the min 
began to emerge, and afterwards continued to float; and there wa 
produced a conſiderable quantity of parmanent and ſpringy air. Wld 
phenomena ſeemed plainly to argue, that there had been ſome degit 
of fermentation produced in the mixture; yet when we cane ti 
diſtil the ſerum, thus alter'd, tho? it did not ſmell as if it had pure 
fied, yet the liquor that firſt aſcended, even with a gentle heat, l 
not taſt or ſmell like a vinous ſpirit ; tho* it differed from mi 
phlegm. I, likewiſe, tried, with the ſerous part of the blood, wheth 
it would by digeſtion, or putrefaction, be ſo opened, as, when diltibe 
to let the ſpirit aſcend before the phlegm; and having kept a du 
tity of this ſerum above four times as long as is ſufficient to mM 
urine, in diſtillation, part with its ſpirit before its phlegm, we dittl 
it with a very gentle fire, that few or none beſides the fugitive pf 
might at firſt aſcend. But we found the liquor that came 0 * 
have but little ſtrength, either as to ſmell or taſt; nor did it reich 
turn ſyrup of violets green, tho' after ſome hours ſtanding tog 
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* would; yet as a volatile alkali, it preſently turned a ftrong ſolution, Mz»1cie. 
made of common ſublimate in fair water, into a white, opake, and v V— 
almoſt milky liquor. 1 
What has hitherto occurred to me, inclines me to think, that the e gi. 
ſpirit of human blood is totally compos'd of volatile ſalt and phlegm, i: , human 
tho! not, perhaps, pure and unmixed; for when the ſpirit, volatile 4% n any 
{alt, and oil, are ſeparated from it by diſtillation and ſublimation, as 2 ray 
far as is uſual in chymical preparations of volatile alkalies, the re- 474 phlegm 
maining liquor, which paſſes for phlegm, will. yet be impregnated with «nized. 
ſome particles of oil, and ſometimes a few of volatile ſalt, that are 
too minute to be diſtinguiſhable by the naked eye. But whether fre- 
quent rectifications may ſo accurately ſeparate theſe heterogeneous 
parts, as perfectly to free the aqueous ones from them, and thereby 
Feduce the phlegm to ſimple, or elementary water, I leave undeter- 
Wnined, And the rather, becauſe, by frequent diſtillations, ſome par- 
FWicles of the fire may, poſſibly, from time to time, ſubſtantially be 
ociated with thoſe of the liquor; and even in the firſt diſtillation 
df human blood, the fire may have either ſeparated, or produced a 
n cquor, that, tho* almoſt ſtrengthleſs, and not juſtly referable to any 
the received principles, or ingredients, oil, ſalt, and earth, is not 
et phlegm, truly ſo call'd, but a neutral liquor, which woods, and 
Pay other bodies, afford by diſtillation, that is neither acid, nor al- 
Walizate, nor true phlegm. 
hut as a compoſition may be diſcovered, perhaps better by pro- 
in ucing, than by refolving it; we diſſolved in diſtill'd water as much 
e aatile ſalt of — blood, as the liquor would take up; and then 
rh ing carefully diſtilled it in a conveniently ſhaped veſſel, with a 
-of aulated degree of heat, the diſtillation afforded us a liquor, that, 
0, its ſmell, taſt, and operations, appeared to be a good briſk ſpirit 
human blood. And this experiment was repeated with the like 


wy a” coy FF = 


eſs. 
Tis well known, that of late, faline ſpirits obtained by diſtillation, e jpecic: of 
we been obſerved to be of two ſorts ; the ſaline ſpirits that aſcend /a/ine bodies, 
n: 8 <iſtillation, are ſome of them acid in taſt; as ſpirit of nitre, ſpirit 9 * 45 
| vitriol, Sc. and ſome have taſts like common ſalt, or like lixiviate rv e 
, ts s but their difference is greater in their operations than their taſts; 
being put together, there will preſently enſue a manifeſt conflict 
tween them, and uſually the one will precipitate the bodies that the 
her hath diſſolved. Tis neceſſary to add, that among the ſalts call- 
alkalies, ſome are fix'd in conſiderable degrees of fire, and others 
not; for which reaſon many modern chymiſts and phyſicians, who 
die acid and alkali for the true principles of mix'd bodies, call the 
e pie fix'd, and the other volatile alkalies. And ſince the names fix'd 
alles, and volatile, are now much in requeſt, I ſhall ſometimes uſe 
m in the vulgar acceptation. | 
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Mepicixs. This being premis'd, I fay, the ſpirit of human blood is to be g. yet, 
WY ferred to that ſpecies of ſaline bodies; becauſe tho? the ſpirit of bloos enoug 
be a liquor, yet its more efficacious operations ſeem totally to depend cians 
upon the fugitive ſalt wherewith it abounds. We know, that ſy. the f 
volatile ſalts, which riſe even in a dry form, may not be of an alls. ularl 
lizate, but acid nature; and not only Helmont and his] diſciples, bu the ba 
a great part of the modern chymiſts and phyſicians, alſo, afcij adies, 
digeſtion to an acid ferment, or menſtruum in the ſtomach; when iffere 
it ſhould ſeem, that acid corpuſcles may paſs into the maſs of blood m0 tl 
and impregnate it. But notwithſtanding this, the ſpirit of huny bartſhe 
blood is manifeſtly referable to that claſs, which many call volaij much 1 
alkalies (and I often term urinous ſpirits) ; for I find ſpirit of Low ined 
capable of effecting thoſe things, the performanggpt which has ben i ble to 
look'd on, almoſt ever ſince I propoſed them, as the touch-ſtone ne 
know volatile alkalies, and diſtinguiſh them from the other ſorts 5 dom, 
ſaline bodies; for it will make a great conflict with acid. ſpirits, it 2! 
ſpirit of ſalt, Aqua fortis, &c. it immediately turns ſyrup. of vide F cpu 
into a fair green; *twill precipitate a ſolution of ſublimate, in comnn Wi Pagulat 


water, into a white powder; and, in ſhort, produce: thoſe other ech Wi 4 — 
that may be expected from true volatile alkalies. t 5 


If, indeed, I were ſure, digeſtion was performed by an acid ferm 

or Juice, whenceſoe ver the ſtomach is furniſh'd with it, I ſhould ſuſpe 

that ſome acid particles may be mixed with the blood. Bur thi 

would not hinder me from referring. the ſpirit of human blood to 

volatile alkalies; becauſe ſo few acid particles would be either deltroy'd 

by the alkalizate ones, that. ſo abound in the ſpirit z or at leaſt theſe 

would be ſo very predominant,. as might well allow us to give ther 

denomination to the mixture.. Thus, if a few drops of ſpirit of vine 

gar were mixed with ſome pints of ſtale urine, they would either bs 

deprived of their acidity,. by ſome corpulcles of a contrary natur, 

that they meet with in the liquor; or be ſo obſcured and overponered 

by the fugitive ſalts-it abounds with, that the acid particles would mt 

hinder the ſpirituous liquor, drawn from the mixture by diſtillation, & 

be juſtly 2 0 to the claſs of volatile urinous ſalts. | 

herber iz It ſeems hard to determine, whether there be any difference betvill 

difers from the ſpirit. of human blood, and other volatile alkalies; becauſe i 

ſpirit ef urine, bodies may agree in many qualities, and, perhaps, in all the moſt ob 

err ba ous. and yet on ſome third body, or in ſome caſes, manifeſt diſtnd 
powers, and have their peculiar operations. | 

But there may. be a great difference between volatile falts i 

ſpirits, as they are ordinarily prepared for medicinal uſes, and 3 Y 

repeated rectifications, and other ways of depuration, they my 9 

brought to. a greater ſimplicity or purity. And whether the {pints 

human blood, and other liquors abounding, like it, in volatile alkalk 

reduced to as great a Purity, as they can, by art, be brought! 


wouid be altogether alike in their nature and qualities, ot 
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et, if we donſider them in that ſtate, wherein they are thought pure Iro, E. 
enough. for medicinal uſes, and, accordingly, are employed by phyſi NW 
dans and chymiſts; there is, very probably, ſome difference between 
the ſpirit of human blood, and other volatile alkalies; and parti- 
alarly thoſe afforded by urine, and by hartſhorn, For tho', to me, 
the bad ſmells of all theſe liquors, ſeem to be much alike, yet ſeveral 
idies, and thoſe of very different ages, affirm, they find a manifeſt 
iifference between theſe ſmells, and abhor the odour of ſpirit of blood, 
ho! they will, with pleaſure, long hold their noſes over the ſpirit of 
archorn, and even that of ſal - armoniac; and affirm themſelves to be 
much refreſhed by j&. And tho? with ſpirit of urine, or ſal- armoniac, 
ined in a due proportion with ſpirit of ſalt, I have uſually been 
ble to make a falt, that ſhoots into the peculiar figure of ſal-armo- 

Kia; a figure very different from that of ſea-ſalt, nitre, &c. yet I have 
dom, if ever, obtained a ſalt of that ſhape, by the mixture of the 
init of human blood, with that of common ſalt; for tho? their ſaline 

Prpuſcles, upon the evaporation of the ſuperfluous moiſture, would 
Pagulate together, yet the concretion ſeem'd confuſed; and either all, 

a great part of it, was deſtitute of that neat and diſtinct ſhape, I 

d ſeveral times obſerved in concretions, made by the mixture of the 

Wiric of ſea-falt with urinous ſpirits, And as to the medicinal virtues 

W ſpirit of blood, Helmont tells us, there is a conſiderable difference 

tween the ſpirit of human blood, and that of urine 3 ſince, according 

him, the ſpirit of human blood cures epilepſies; a thing the ſpirit 

urine will not do. 

'Tis not eaſy to determine the exact proportion of that liquor, which, The guantity 
en by diſtillation obtained from human blood, the chymiſts call, 9 7 = 
ſpirit, with regard to the other principles, or ingredients, whereof 77," . 
blood conſiſts. For ſome mens blood may be much more phlegmy companied 
ſerous, than that of others; which it ſelf may be more or leſs ſpi- with its fe- 
uous, according to the complexion, age, ſex, Sc. of the perſon. , or d d. 
twelve ounces of healthy human blood, afforded us ſeven ounces 

d a half of phlegm 3 and, conſequently, about four ounces and an 

If of dry matter. And having committed to diſtillation, in a retort, 

da ſand furnace, ſeven ounces of well dry'd blood, we obtained about 

en drams of ſpirit ; to which, tho? it were not rectified, that name 

y well be given, becauſe it was ſo very rich in ſpirituous and 

ine parts, that it left in the receiver, and in the containing vial, a 

ge quantity of volatile ſalt undiffolved 3 which a phlegmy liquor 

juld not have done: and if ſpirit of blood be only falt and phlegm 

ted, we may well ſuppoſe, that human blood yields a far greater 

portion of ſpirit than this; ſince from the ſeven ounces of our 

d blood, we obtained about five drams of volatile ſalt; which, if 

had by diſtillation, united with a fit quantity of phlegm, would, 

dbably, have afforded us near two ounces more, of a liquor deſerving 

name of ſpirit, 


Ppp 2 I found, 
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Mepicins. I found that a compact body weighin fifty-eight grains, in the 

5 , T air, and in water fix grains, and three fourths, weighed in rectifel 

1 ſpirit of human blood but five grains, and one fourth. And notwith. 

gravity of the ſtanding the volatility of our ſpirit of blood, I found that a large piece wate 

ſpirit of hu- of amber, being put into it, did not fall to the bottom of the liquor, 

a bleed. but kept floating at the upper part of it; and if plung'd into it, would 
emerge. | 

One might expect a manifeſt degree of tenacity in the ſpirit of jy. 

man blood, becauſe, among many modern chymiſts, it paſſes for an l 


kali; and we know that ſeveral other alkalizate lguors, as oil of ty. thouf 
tar per deliquium, fixed nitre reſolved the ſame way, ſolution of py. was [ 
aſhes, &c. are ſenſibly unctuous, and but languidly fluid; yer I de due ti 
not obſerve, that ſome rectified ſpirit of human blood, tried bet BW TI 


my fingers, did feel more unctuous than common water. And as tho 
who ſell brandy, or ſpirit of wine, uſually ſhake it, till it afford ſons 
froth, and then by the ftay this makes on the ſurface, judge of th 
tenacity or tenuity of the liquor; eſteeming that to be the moſt u. 
ctuous, whereon the bubbles make the longeſt ſtay, and e contra; | 
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actual 
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thought fit, by the ſame method, to examine ſpirit of human blond; M moder 

and found, that the froth would laſt very little on the ſurface of i; : momei 

the bubbles breaking or vaniſhing, almoſt as ſuddenly as if the liquy here v 

had been good ſpirit of wine. I, likewiſe, obſerved, that when I. eat, 

rily let fall of our well rectified ſpirit of blood upon ſome other body, ind a 

it ſeemed that the ſingle drops were manifeſtly ſmaller than thoſe of pre ma 

water, and of ſeveral other liquors, would have been. 7 ho” thi 

Je: fubtility Becauſe it may be of ſome importance, to know how ſubtilethe aftive Mable de 
and activity. parts of ſpirit of human blood are, and how diſpoſed or fitted to dif e ſpir 
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perſe or diffuſe themſelves through other liquors of convenient tex 
tures; we fo prepared common water by infuſions, made in it with 
/ out heat, that by putting one ſingle drop of our rectified ſpirit of u. 
man blood into four ounces, and four ſcruples of the prepared water, and 
lightly ſhaking the vial, there appeared through the liquor a matt 
felt colour, whereof no degree at all was diſcernible in it juſt befor: 
which ſufficiently argues a wenderful ſubtilty of —— in the ſpin 
we employ'd ; fince a ſingle drop of it could diſperſe its corpulce 
— through, and unite with two thoufand: times as much water; and jt 
retain ſo much activity, as to make their preſence not only ſenſible 
but conſpicuous, by a manifeſt change of colour which they product 
This computation, indeed, is made, upon ſuppoſition, that a drop 
water weighs about a grain, and that a drop of our ſpirit of blood 

of the ſame weight with a drop of water. 

The former ſuppoſition is commonly made; and tho? I have 
found it to be exactly true; (for a drop of water weighs more oy 
grain;) yet this difference is much more than recompenſed by wy 
found between the weight of a drop of water, and the weight 0 r 
of ſpirit of human blood. For having, in a very good balance, ü 


upon human Blood. 


human blood, we found, as we might well expect, that a drop of the 
ſpirit, as it was manifeſtly lefs, fo it was far lighter than a drop of 
water 3 whence the whole ten drops did not amount to four grains; fo 
that we may fafely judge the drop of ſpirit to have maniteſtly diffuſed 
it ſelf, and ated upon above four thoufand times ſo much water in 
weight, (and perhaps in bulk too; ) fince, indeed, the proportion ex- 
tended a conſiderable way towards that of one to five thoufand ; and 
may, therefore, be ſaid to be as that of one to between four and five 
thouſand. And yet a conſiderable part of the ſingle drop I employed 
was phlegm, uſeleſs to the change produced; the effect being wholly 
due to the ſaline ſpirit of the little ſingle drop. 
The ſpirit of human blood is, with regard to ſome liquors, poten- 
rally cold, fince it refrigerates them; and in reference to others, po- 
tentially hot; ſince being mix'd with them, the mixture becomes 
actually hot. ̃ 
into a flender cylindrical glaſs we put the lower part of an herme- 
W tically ſealed thermometer, and into the fame glaſs poured as much 
moderately ſtrong fpirit of blood, as would cover the ball of the ther- 
mometer; when, dropping on this liquor ſome good ſpirit of ſalt, 
? here was produced a conflict, accompanied with noiſe, bubbles, and a 
Wheat, that ſuddenly made the ſpirit of wine aſcend above two inches 
Ind a half. This experiment is the more conſiderable, becauſe there 
Ire many volatile alkalies that, being confounded with acid ſpirits, 
ho they fee to mike a true efferveſcence, yet really produce a no- 
Wable degree of coldneſs. And tho? I have, ſeveral times, found, that 
e fpirit of verdigreaſe would, with volatile falt of fal-armoniac, or 
f urine, produce a ſeeming efferveſcence, but a real coldneſs ; this 
Pirit of verdigreaſe, being mix'd in the foreſaid ſmall cylindrical glaſs, 
ith but moderately ſtrong ſpirit of blood, did not only produce a 
iſſing noiſe, and numerous bubbles, but an actual heat, whereby the 
Pirit of wine in the thermometer was made quickly to aſcend above an 
ch and a half; tho* the liquors employed amounted not, both toge- 
er, to two ſpoonfuls, | | 
Having into a wide-mouth'd glaſs put as much ſpirit of blood, as 
ſould more than cover the ball of a ſmall ſeal'd weather-glaſs, and 
ende ffered this inſtrument to ſtay there a while, that the ambient liquor and 
odue e included might be reduced to the ſame temper, as to heat and 
drop oP!) 3 we poured on ſome ſpirit of verdigreaſe made per ſe, and ob- 
ood mir ved, that tho? this ſpirit, with ſome other volatile faline liquors, 
ad a very differing operation, yet working with our ſpirit of blood, 
ave Tc which it made a conflict and excited bubbles, there was produ- 
e than Ws in the mixture a degree of warmth, ſenſible on the outſide of the 
chat as; but it was much more ſenſible in the thermometer, the liquor 
it of og creof aſcended to a conſiderable height above the former ſtation, 
ance; to- 
l 
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fall ten drops of common water, and as many of our rectified ſpirit of Mzpicixe. 


Its heat, and 
coldneſe. 
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Mevicixz. towards which, when the conflict of the two liquors was over, it be 
gan, tho' ſlowly, to return. _ _ +. 

Since ſeveral ſalts, both volatile and fixed; being powder'd ang 
into water, will, whilſt they are diſſolving, ſenſibly refrigorate it; and 
on the other ſide, ſince ſome very ſubtile ſpirit, actually cold, being pu 
into cold water, will quickly produce in it a ſenſible warmth, I thought preſe! 
proper to try, what the ſpirit of human blood would do, when em. 


ploy'd after the ſame manner. N therefore, placed a ſealed ther. Ty 
mometer in an open-mouth'd glaſs, urniſh'd with as much diſtilba two d 
water as would cover the ball of the inſtrument, we left it there for ther f 
a while, to bring the internal liquor and the external to the ſame degree fine fl 
of coldneſs: then we poured upon the immerſed ball two or th indeec 
ſpoonfuls of ſpirit of human blood, but perceived no alteration i wich : 
the thermometer, unleſs the ſpirit of wine in the ſtem ſubſided a ye. 


ry little. tion 0: 
Is folutive We took crude copper, in filings, and having poured on it ſo nan b 
zower, and highly rectified ſpirit of human blood, we ſhook them together, d]. 


—_ dr in about a quarter of an hour, or leſs, perceived the menſtruum 9 


look a little bluiſh ; and this colour grew gradually higher, till aft 


ſome hours the menſtruum had diſſolved copper enough to make ; o prof 
deeply blue. In ſome circumſtances the ſpirit of blood has a ſurpriz. gent 
ingly ſudden operation upon copper. For having made a coined piece ind of 
of that metal clean and bright, and put a drop or two of our ſpirit i 


upon it; within about half a minute, the verge of the moiſtened part A We 
of the ſurface appeared bluiſh, and preſently after, the reſt of the t. 
ted part acquired a fine azure colour. + ads Be 
We alſo took filings of zink, or ſpelter, and having poured on them Y now 
very well rectified ſpirit of blood, we obſerved, that, even in the cold, HMirit of 
it quickly began to work manifeſtly, tho* not vigorouſly thereon, But rCeive 
being aſſiſted with a little heat, it diſſolved the zink briſkly, and ut Is of 
without producing numerous bubbles. 
I took a piece of coagulated blood, but not dry*d, ſomewhat bigæ Bil al, an 
than a large pea, and cut from the lower part of the lump, that it igt WE ſuper 
be black. This clot we put into a flender vial of clear glaſs, tu i & 
the colour might the better be diſcerned, and then poured upon iti : 
little rectified ſpirit of human blood, and ſhook the glaſs a little; t of i 
whereupon the colour of, at leaſt, the ſuperficial part of the blood d ſpirit 
was, in an inſtant, manifeſtly changed; the blackneſs quite diſappet als, dic 
ing, and being ſucceeded by a very florid colour, like that of fine ſe-. A pale 
let. The liquor, alſo, was tinged, but not with near ſo deep orb 
fair a red; and by the little bubbles, which, from time to time, pal 
out of the clot, it ſeemed to work ſomewhat like a menſtruum. Ie diſſol 
ſoon after, coming to look upon this lump of blood again, I found! 
to have much degenerated from its natural colour, to one leſs fair at 
more dark. | 
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We took alſo another clot of blood, like the former, only one part Mevrcrxs. 
of it, which had lain next the air, was not black;; and having, in a via 
like the former, poured on it ſome ſpirit of blood, taken out of the 
fame vial, whence I took the firſt parcel, the reddiſh colour ſeemed 

reſently to be much improved, and made more fair, and like true ſcar- 
let. But the black was not aboliſhed, but changed dark and dirty. 

Twelve drams of human blood were put up into a bolt-head, with 
two drams of ſpirit of human blood; and after they Kad ſtood toge- 
ther for above twelve months, they appeared through the glaſs, of a 
fine florid colour, and ſeemed to be little leſs than totally fluid. And, 
indeed, when we came to open the veſſel, which was carefully ſtopt 
wich a good cork, and hard ſealing wax, we found no ill ſcent, or 
Jother ſign of putrefaction in the mixture, and but a very ſmall por- 
tion of blood lightly clotted at the bottom; ſo that the ſpirit of hu- 
man blood ſeems to have a great embalming virtue; ſince it was able 
Wor ſo long and ſo well to pron fix times its weight, of a body ſo 
pt to concrete and putrefie, as human blood is known to be; and, 
Probably, would have preſerved it much longer, if we had thought fit 
Wo proſecute the experiment. Upon diftilling this mixture with a ve- 
gentle heat, the firſt liquor that aſcended was not a ſpirit, but a 
Find of phlegm ; tho” afterwards there came up, beſides a ſpirituous 
Wquor, a volatile ſalt, in a dry form. a 
We took a clot of human blood, of the bignefs of a bean, and 
aving put it into a vial, ſo that the part which before was contiguous 
d the air, was now the undermoſt ; and the other, which was blackiſh, 
y now the uppermoſt ; we immediately poured upon it as much 
Pirit of human blood, as was more than ſufficient to cover it; and 
Erceived, that the contact thereof preſently began to leſſen the black - 
Ws of the ſurface of the blood, and bring it to a conſiderable degree 
floridneſs: and to try whether that would continue, we ſtopp'd the 
Sal, and ſet it by till next morning, when looking upon it, we found 
We ſuperficial colour not to be black, but ftill red. Selk 
U pon the powder of dry'd human blood, we put, in a ſmall vial, 
me of the rectified ſpirit of human blood, which quickly diſſolved 
rt of it, and acquired a deep and pleaſant colour: but highly recti- 
d ſpirit of wine being put upon ſome of the ſame powder, in a like 
als, did not in many hours acquire any manifeſt tincture; and got 


net ta pale yellow one, even after having been for a longer time kept 
p o moderate heat: yet common water being put upon another portion 
ge, pu the ſame powder, quickly appeared, by the colour it acquired, to 
n. le ee diſſolv'd a pretty deal of it. Er 

found eme of our ſpirit of human blood, being put upon two parcels of 
Fr rous vitriol, that I had as a rarity from the Eaſt-Indies, one whereof 


s in lumps, and the other beaten to powder; the liquor being able 
diſſolve the former but ſlowly, made little or no froth z but the 
it upon the latter working haſtily, produced a manifeſt one. * 
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the ſolutions made of both -parcels, were of a deeper and more love 


bude, than the mineral it ſelf. Nor did I obſerve in them any precy; 


What tin- 


ures may be 
ran with 


jperit of hu- 


man blood. 


tate of a dark colour, as I have done upon the mixture 


p : 8 ſpirit of 
urine, and ordinary vitriol. 

On freſh filings of iron, we poured ſome of our ſpirit, and hay 
kept them a while together in digeſtion, we found that the liquor h 
wrought on the metal, and pr a conſiderable quantity of a light 
ſubſtance, in colour almoſt like the Crocus, but ſomething paler, The 
alſo appeared in the liquor many thin plates, like a kind of Terra fila 
which after a very ſlight agitation, being held againſt the ſun-beang 
exhibited the colours of the rain- bow, in a very vivid and lurprizing 
manner: but I did not perceive that the taſt of the liquor was . 
ſiderable ferruginous. | | 

Having with a clean pen drawn ſome letters upon white paper, vit 
ſpirit of human blood, and, as *twas dry, mov'd the unwritten fg 
over the flame of a candle; we found that this liquor may be employ 
as an inviſible ink; and it ſeemed to be ſomewhat better than thi 
afforded by ſerum and urine. 

Spirit of blood being put upon Engliſb ſaffron, ſoon acquired a f 
yellow colour. 

The ſame put upon powder*d turmeric, did, in the cold, extnf 
from it a lovely tincture, like a rich ſolution of gold; which, pw 
bably, may prove a good deobſtruent medicine, particularly in the 

OE. | 

Upon fine powder of human blood, we put ſome moderately frong 
ſpirit of the ſame ſubject, on which the liquor began very ſvn to 
colour it ſelf, even in the cold; and within no long time after, ap- 

red as red as ordinary French claret. This extract made ne 
ſuſpect, that the phlegm which was not carefully ſeparated from tix 
ſpirit I then employed, might haſten the colouration of the menſirum, 
For which reaſon, I put upon another portion of the ſame poder, 
ſome rectified ſpirit of blood, ſo well dephlgmed, that it would mt 
diſſolve a grain of the volatile ſalt of blood; and found that tis 
menſtruum did not any thing near ſo ſoon draw a tincture, 4s tit 
other had done ; for after _ hours, the colour it had obtaind 
was but brown; tho', after ſome hours more, the colour appeared u 
be-heighten'd into a redneſs ; yet manifeſtly. inferior to that of fh 
phlegmy ſpirit, whereto it did, however, in a longer time, grow anf 
equal. By this means we may not only diſguize the ſpirit of blood 
but impregnate it with the finer parts of the unanalyzed ſolid bo) 
which may, poſſibly, make the ſpirit a remedy more proper for 100 
diſeaſes, or conſtitutions : and this medicine I ſometimes call the eli 
tincture of human blood. alk of eee e 

But to ſhew that the ſpirit of human blood may extract tinctures c 
of ſome of the hardeſt bodies, I made the following experiment. 
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We took ſome choice filings of ſteel, and having put them into a Mabieiux. 
ſmall glaſs-egg, we poured on them ſome highly rectified ſpirit of blood. 
and kept them all night in digeſtion with a moderate heat. The next 
day we found the menſtruum turn'd of a deep browniſh red colour; 
and ſome of the filings, that chanced to ſtick to the ſides of the glaſs, 
ſeemed to have been, either by exhalations from the menſtruum, or, 
chaps, by the tranſient contact of it, as it was pouring in, turn'd 
Into a kind of yellow Crocus martis. Having kept the menſtruum and 
the filings together, in the ſame egg, for ſome days longer, the colour 
was grown opake, and appeared to be black, when viewed in any con- 
ſiderable bulk: but it had another appearance, when thin ſpread upon 
rhite paper. 
Sue Ring that our ſpirit would work upon ſteel, in another manner 
han common acid ſolvents, we poured ſome of the tincture, drawn 
rom filings of ſteel, upon a freſh tincture of galls in common water, 
Hut did not find that this liquor would, with the infuſion, make any 
Inky mixture; nor that the precipitate, which was quickly produced, 
vas of a black, much leſs of a true inky colour. 
I pur ſome ſpirit of human blood upon fine powder'd amber, and 
&ept them in digeſtion for ſome days, giving a moderate degree of heat; 
put we obtained not any conſiderable tincture: perhaps the ſpirit was 
Wot yet highly enough rectified, or the amber not fo proper to yield 
Ms tincture, as I have ſeveral times found the courſer and deeper colour- 
ſort to be, 
Having put ſome ſpirit of human blood upon ſeed- lac, tho* this be 
reſinous gum, and of no eaſy ſolution, the ſpirit ſoon became tinged, g 


l expected, becauſe I conjectured, that the redneſs apparent in many 
* theſe grains, is but ſuperficial, and proceeds from ſome adhering 
n ti; Wood of che little inſects, that by their biting occafion the production 


vn. r this gum, upon the twigs of the tree where the lac is - So 
Wat the tincture ſeems not to be drawn from the lac it ſelf, but rather 
be afforded from the blood of theſe little animals, which the fpirit- 
human blood, that will draw tinckures from dry*d man's blood, dif- 


5 VS ves : and this tincture may, probably, be a good medicine; fince 
tao oft of the infects uſed in phyfic, as millepedes, bees, &c. even in 
red er colder climates, afforded remedies of very ſubtile and piercing parts, 
of ua of conſiderable efficacy. 5 i 


| have found, by trial purpoſely made, that the highly rectified Te coogu/a- 
irit of human blood, being well mixed, by ſhaking, with ar leaſt an ig peer of 
jual part of vinous fpirits, which wou'd burn all away, there will pre- 

ntly enſue a coagulation or cancretion, either of the whole mixture, 

a great portion of it, into corpuſcles of a ſaline form, that cohering 

oſely together, make up a conſiſtent maſs, tho? very foft : and in 

ls form it may remain, as far as I have yet try*d, for, perhaps, ſe- 
ral months, or weeks at leaſt, if it be kept in a-coot place. 


Qqq | In 


402 Experiments and Obſervations 


Mzprcins, In a froſty ſeaſon we expoſed, late at night, two or three ſpoonſ. 
full of ſpirit of human blood, being but moderately ſtrong ; and thy 
the cold of that ſeaſon had throughly frozen a vial almoſt full of q 


of vitriol; and the night wherein our ſpirit was expoſed, was mod ba 
rately froſty, yet the next morning we did not find ſo much as x — 
ſuperficial ice upon it: but having removed the vial into a mixture of 6 
wder'd ice, and common ſalt, we found, in no very long time, thy Th 
molt part of the ſpirit was turned into thin plates of ice, which ji, 3 
cloſe together, and had their edges upwards, like thoſe of the lv, Goirir 
of a book, when held with its back downwards. 4 | 
Is precipita- Of the precipitating power of ſpirit of human blood, I have : A 
ung power, obſerved nothing peculiar 3 but, as far as I have had occaſion 0 in: 
it has, in common with thoſe other volatile ſpirits which L call urinoy 3 
a power of precipitating moſt bodies that are diſſolved in acid ny. ard 
uums. 7 | 
91 have made trial upon red- lead, diſſolved in the acid ſalt of yi, | 76 
gar, ſilver in Aqua fortis, gold in Agua regia, and tin in an approptm WF Boho 
menſtruum. I, alſo, with our ſpirit, age the ſolutions off * 
veral other bodies, and, particularly, out of a ſolution of common li, cight 
made in common water, we could readily precipitate with the ſpima WM. gethe 
blood, a ſubſtance that looked like a white earth: and ſuch a ſubſtaa . 
I obtained, in far greater quantity, from that which the ſalt- male © 
call. bittern 3 which uſually remains in their ſalt-pans, after they h "ng 
taken out as much as would coagulate in figured grains. 
The ſpirit of human blood in part precipitates Dan/zick vin dil WG or1c a 
ſolv'd in water.. | 3 ck, « 
Me attempted to make Aurum fulminans, by precipitating a ſolution hal of 
of gold, made in Agua regia, with ſpirit of human blood; by duch hens 
ing the precipitate with common. water, and then drying it leifurly ft a } 


and ſucceeded in the attempt. ine of 

The affnity There ſeems, in the popular ſenſe of the word, to be an afinty Upon 

between ſpirit between rectified ſpirit of human blood, and pure ſpirit of wine; ſince Wine, an 

of bumantlood, e have obſerved, that, being put together, they will readily coagulats fenſi ve 
_ — jar and continue united for a long time. And, it is very probable, % like! 

e foirits, the like aſſociation may be, alſo, made with other ardent ſpirits, j* | 

| pared: by fermentation. =_ | — 7 g 

We have, likewiſe, formerly noted, that our ſpirit will mat 

ſolution of the finer parts of human blood well dry'd; which ſeems 

be the effect of ſome affinity or congruity between the ſpirit and i 

body it works on; becauſe a highly rectified vinous ſpirit would 0 

that I could fee, draw any tincture from it. | | * 

With lixiviate liquors, ſuch as are made of falt of tartar, r 

nitre, Cc. reſolv'd in the air, or otherwiſe, the chymiſts will 1 

that the ſpirit of blood ſhould have an affinity; ſince they A 

all theſe liquors alkalies; tho? this be volatile, and thoſe be . 

But tho theſe liquors comport well with one another, yet we find! 


egnated 
ct their 
hich are 
les that 
To aro 
ays; firt 
lood, an 
half as 


upon. human Blood. 


with ſpirit of wine. | 2 

The ſame ſpirit, of blood readily mingles with that ſpirit of veg 
Fables, that I call adiaphorous; which argues, that there is ſome affinity 
between them, or rather, that there is not any manifeſt hoſtility, or 
ontrariety- ic! 11 rt; + | 
The like relation may be found between ſpirit of blood, and many 
Nocher liquors 3 but tho? there is, manifeſtly, a near relation between the 
ſpirit of human blood and the oil; ſince they both proceed immedi- 
lately from the ſame body; yet even dephlegmed ſpirit of blood being 
Wiken, and thereby confounded with its oil, will quickly ſeparate 
Þoain ; tho? with ſpirit of wine (which is, according to the chymiſts, a 
Jus, Wiquid ſulphur, as well as the oil) it will permanently unite, notwith- 
Wanding that theſe two liquors belong even to different kingdoms, the 
Wnimal and the vegetable. | | 
wich the eſſential oils of aromatic vegetables, or, at leaſt, with ſome 
BD them, the well rectified ſpirit of human blood ſeems to have a great- 
r affinity. For, having taken a dram of this liquor, and an equal 
eight of oil of aniſeeds, drawn in an alembic, and ſhaken them well 
Wogether, they made a ſoft, or ſemi-fluid white coagulum, which con- 
Zinued in that form for a day or two, and probably, would have long- 
r done ſo, if I had not proceeded further with it. 7 
W But ſuſpecting, tho? ſpirit of blood would not totally mix with 
Wſential oils, it might either communicate ſome ſaline parts to, or 
Work a change in them; I digeſted, for a while in a glaſs with a long 
Weck, ſome rectify'd ſpirit of human blood, and a convenient " award 
Foil of aniſeeds; and found, that the oil grew of a high yellow co- 
ur, and afterwards attained to a redneſs : which may, poſſibly, ſug- 
Weſt a hint, as to the cauſe of ſome changes of colour, produced in 
| i me of the fluids of the bod. nf 
ht Upon the affinity, or congruity of the ſpirit of blood with that of 
ine, and with ſome eſſential oils, I founded a way of taking off the 
Wenſive ſmell of ſpirit of human blood; which is the only thing that 
likely to keep the more delicate fort of patients from employin 
d uſeful a medicine: but till experience is duly conſulted, I ſhall 
tain a doubt, whether the way employed to N our ſpirit of its 


that they ſtrictly aſſociate by coagulation, as the ſpirit of blood does Mepiciee. 


ſcent, will not alfo deprive. it of part of its efficacy. On the other 


ſeem de, it's probable,, that theſe aromatiz'd ſpirits may, by being im- 


egnated with many of the finer parts of the oils; employ'd to cor- 
uld wet their odour, be likewiſe endowed with tlie virtues of thoſe oils, 
hich are liquors that ſeem to conſiſt of the nobleſt parts of the vege- 

les that afford them. UA IT > 
erben To aromatize ſpirit. of human blood, we employed two different 
ays; firſt, we took a convenient quantity of well tectify'd ſpirit of 
de food, and having put it into a glaſs-egg, we added to it as much, 
find M half as much eſſential oil of aniſecds, for inſtance, and having 
Q qq 2 mn” OT 


* 


5 


484 Experiments and Obſervations 


Msvicine. ſhaken theſe liquors together, to mix them very well, we 


piercing taſt. 


The other way we uſed to aromatize our ſpirit of blood, was, 5 
em loying a medium, to unite it with eſſential oils. For which pu. 
801 in a vinous ſpirit, ſo dephlegmed, that in a ſilver ſpoon it voll 
totally burn away, we diſſolved, by ſhaking, a convenient proportionq 
an efienial oil; and to this ſolution added a convenient quantity of oy 
rectified ſpirit of blood; and having, by ſhaking, mixed them as ye 
as we could, we ſuffered the expected coagulum to reſt for ſome tine, 
after which it appeared, that ſome of the oil was revived, and ſy 
in drops diftin&t from the other liquor, which conſiſted of a mixum 
of the two ſpirits, impregnated with the particles of the oil they ju 
intercepted and detained. This liquor abounded with little concretion, 
made by the coagulation of the ſanguineous and vinous ſpirit. And 
theſe, with a very gentle heat, ſublimed in the form of a volatile ſal; 

f the glaſs ; which ſalt ſeemed to have a leſs pene 
lng odour, than the meer volatile ſalt of human blood; but had 
oft its iN ſmell, as had, alſo, the remaining liquor; both being 


to the upper part o 


quite 
moderately imbued with that of the oil. 


I thought it worth trying, whether there was any affinity between 

Kiged oil of petroleum; and having ſu 
ken together a convenient quantity of each, in a new vial, they pt- 
ſently turn'd into a white mixture. And tho', after it had, tor ma 
hours, been left to fettle, the greater part of the oil ſwam above de 
ſpirit ; yet there appeared, betwixt the two liquors, a large quant q 
of a whitiſh matter, which ſeem'd to be produced by the precipiuua 
or union of many particles of the ſpirit and oil, more diſpoſed tim 


our ſpirit and the highly re 


the reſt to combine with one another. 


The relatin Tis known that the contact of the air has à manifeſt operati 


between ſpirit upon extravaſated blood, by charging its colour from black to a fa 
— men red, in that ſurface which is expoſed to it. We thinly ſpread, up 


la 
> glaſs, in a fit poſture, in a furnace where it ſhould not 3 g 


a heat; by which means the flight texture of the coaguly 
diſſolved, part of the oil appeared by it ſelf, floating at the top of the 
ſpirit ; whence, being ſeparated, the remaining liquor was whitiſh and 
without any ill ſcent; the ſmell] predominant in it being that of the 
aniſceds, of which it taſted ſtrongly ; tho? the ſaline ſpirituous par q 
the blood in this liquor retain*d a conſiderable degree of their briſk 4 


a piece of white paper, ſome ſmall filings of copper, and wetted tua 
. without covering them quite over, ws few drops of govt 
ſpirit of blood; by which means, being very much expoſed to the i 


air, the action of the liquor was ſo much promoted, that within 2 f 


nute or two it did, even in the cold, begin to acquire a bluiſh colour 


and ſooner than one would have expected, that colour was ſo heig! 


filings into a vial, and covered them with ſpirit of blood, 


ned as to become blue. But when I put another parcel of the fen 


and tt 
ſtol 


'q the 
00 great 
m bein 


eans of 


npou human Blood. 


in ſome hours, acquire ſo deep a colour. 
Having, in a clear cylindrical vial, about an inch in diameter, pur 
| more filings of copper than were requiſite to cover the bottom, we 
ured upon them ſo much ſpirit of human blood, as ſerv'd to ſwim 
a finger's breadth above them. This liquor, becauſe of the quantity 
of air, contain*d in the vial, did, within few hours, acquire a rich 
blue colour, which, after a day or two, began to grow more faint, 
and continued to do ſo gradually till it almoſt vaniſhed ; yet the li- 
quor was not altogether limpid, or colourleſs, as I have often had it 
with ſpirit of urine, or of ſal-armoniac; which remains of bluiſhneſs 
| attribute to the great quantity of air, included in the vial, with ſo 
W mall a quantity of liquor. And tho' I thought it poſſible, that 
length of time might deſtroy theſe remains of bluiſhneſs alſo, yet, 
Without waiting for that, I unſtopt the vial, and perceived, in about 
Wrwo minutes, the ſurface of the liquor, where it was touch'd by the 
| eh air, became blue; and perhaps in leſs than a quarter of an hour, 
ire che whole body of the liquor had attained a deeper colour than that 
pf the ſky 3 which colour, the vial being ſeaſonable and carefully ſtopt, 
began in two or three days to grow paler again. 
into a ſlender. cylindrical vial we put filings of copper, more than 
nough to cover the bottom, and then pouring on ſome ſpirit of hu- 
an blood, till it reach'd about an inch above the filings, we ſtopt 
Whe glaſs cloſe ; and, as we expected, the menſtruum diſſolved ſome of 
he metal, and acquired upon it a deep blue colour, which,. by keep- 
; pg the veſſel in a quiet place, for ſome days, by degrees diſappeared, 
Ind left the liquor like water. And then the glaſs being unſtopt, there 
I ppeared a fine blue ſurface between the confines of the air and the li- 


pre· uor, in a minute or leſs; and this fine colour, extend ing it ſelf down- 
= | ards, was, in no long time, diffuſed through the — body of the 


1 | ach and that ſo plentifully, as to render it almoſt opake. But tho' 
kept the glaſs, for many days after, well ſtopt, yet the colour did not 
iſappear, as was expected, but continued very intenſe, 
And having poured ſome of our ſpirit upon well powdered Lap. 
frmenus, the liquor did, even in the cold, and in no long time, acquire 
deep and lovely blue, almoſt like the ſolution of filings of crude 
opper, made with the ſame\menſtruum. 

| alſo made the like experiments ſucceed, with other ſpirits abound- 
dg in volatile falts; and, indeed, I found, by a careful tryal, that by 
eans of a volatile ſpirit, made without any ſubſtance afforded from 
e body of man, I could, with filings of copper, make an experiment 
ery Like the preceeding ; tho” in this the repeated contact of the air 


color g roduc'd in the liquor not a blue, but a green colour. 
height Spirit of vinegar being put upon the florid ſuperficies of a parcel o 
1c langurnan blood, very quickly deprived it of its freſh ſcarlet colour; and. 


ade it of a dark or dirty one, 
The 


lopt the vial, to keep it from the external air, the liquor would not, Mapreixz. 
WY 
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vial, and ſome well dephlegmed ſpirit of blood into another; for Mabicixk. 
when I purpoſely inclined theſe glaſſes ſo towards each other, that 
Icheir lips almoſt touched, and their reſpective liquors were ready to 

Inn out; tho? neither of the liquors did at all emit viſible fumes, whilſt 

Whey were kept aſunder, with their 2 unſtopp'd; yet now the 

K:mes, meeting in the air, would make little coalitions, viſible in the 

orm of aſcending ſmoke : and this production of ſmoke would long 
ontinue, if the vials were ſtill held near together. 

We took ſome pure volatile ſalt of human blood, and having juſt 

W:tiated it with ſpirit of nitre, we ſlowly evaporated the ſuperfluous 

Wnoiſture, that the acid and urinous ſalts might be united into a dry 

Woncretion 3 from which my deſign was to ſeparate them again; the 

Wl: of blood in its priſtine form, and the ſpirit of nitre in the form 

f ſalt- petre. To effect this, we put the compound ſalt into a ſmall 

Polt-head, with a long ſlender neck; and then added to it a convenient 

Huanticy of ſalt of tartar, and as much diſtilled water, as ſufficed to 

ake the mixture ſomewhat liquid; to promote the action of the 

Fontrary ſalts upon one another. By theſe mutual actions we ſup- 

os'd, that the ſaline parts of nitre, being more agreeable to the 

xed ſalt than to the volatile, would forſake the ſalt of blood, and 


ah 4 


m. a 

an fler it to ſublime z and, accordingly, having kept the glaſs, where- 

" the mixture was made, for a competent time in a convenient heat, 
By large proportion of fine volatile ſalt aſcended in a dry form into the 

0 ck. 

wh Having put to ſome of the ſpirit of human blood, a ſmall quantity 


f exceeding ſtrong ſpirit of nitre, there was, upon the conflict of the 
o liquors, excited ſo great a quantity of thick white fumes, that I 
duld not but wonder at it; having never.ſeen any thing of that kind 
@mparable to it, And theſe fumes circulating. long in the cavity of 
le glaſs, whereof, perhaps, a tenth part was full of liquor, did, many 


r a 
ilels, 


ry chem, tho' the veſſel were wide-mouthed, fall back and run down 
ch WE fides of rhe glaſs into the ſtagnant mixture, as if they had com- 
ky Ps '< ſtreams of a milky liquor. And when, at length, after theſe 


mes had diſappeared, we dropt in a little more of the ſame ſmoak- 
0e ſpirit of nitre, the like ſtrange plenty of white exhalations. pre- 
ſpirt ntly enſued, and continued to circulate for a great while in the open. 
1 cr ass; the mixture in the mean time appearing reddiſh. Being ſettled, 
med ſeeming to have been fo diſcoloured by a fattiſh ſubſtance, we 
4 r to it a little rain, or diſtill'd water; and having by filtration ſe- 
re erated it from the feces, and ſlowly evaporated the liquor thus cla- 
pit hed, the ſaline parts ſhot into cryſtals much of the ſhape, and croſs- 
juice fiÞ's one another after the manner of Stiriæ of ſalt-petre ; but their co- 
ompr, after a while, appeared yellow, as if ſome oily ſubſtance were 
l mixed with them. 
oo And tho', on ſeveral occaſions, the ſpirit of blood appeared oily, yet 
once had ſome diſtill'd from another parcel. of blood, which, after 
; having 


1 


Mzprctxe. having been kept for a year, was limpid and colourleſs, like an ori. 
WY nary vegetable ſpirit. : 
Some of the fore-mentioned cryſtals being put upon well kindled ch. 


coals, preſently melted, and burnt away with a noiſe like that of fal. 
petre 3 but the flame ſeemed not quite fo flatulent, and differedin colo; 
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being not at all blue, but very yellow. After the deflagration was 
over, I found an odd fixt ſubſtance left upon the coals ; for it v 


of a light colour, nor of an incoherent body like aſhes, but a little lun 


of a brittle, dirty-coloured matter, in which I could not perceive a 


alkalizate taſt, and, indeed, ſcarce any at all. And this ſubſtance bei 


held in the flame, became red-hot, without appearing deftroyed, ty 


more than afterwards 


Having, by degrees, mixed our ſpirit of blood, with as much gy 
ſpirit of nitre as it wou'd manifeſtly work on, there were, with noi, 
produced numerous bubbles; and being kept in a quiet place, till af 
the liquors had quite ceaſed to work on one another, it began to appey, 
that notwithſtanding all our care to free the ſpirit of blood from al 
ſomething oleaginous, that had been concealed in it, was partly f- 


it did, by being long kept upon a glowing coal 


rated by this operation; fince not only a reddiſh colour was produc 
by it, but after a while the ſurface of the liquor was covered with: 
film; fuch as I have often obſerved in faline liquors greatly imprg. 
nated with antimony, or other ſulphureous bodies. And this thi 


f 


membrane had its ſuperficies fo diſpos'dy that looking upon it with 
the eye placed conveniently, it appear*d adorn'd with vivid colours of 


the rain-bow ; and in the fame order they are ſeen in the clouds. 


As far as I have obſerved, we do not regularly meet with any acid 


wirtues of ſpi- ſubſtance ( unleſs we except the Succus pancreaticus) in a found huma 
body; but the ſeveral parts of it, whether ſolid as bones, or liquid 


rit of human 
blood, exter- 
nally apply d. 


as blood, afford in 


diſtillation plenty of liquor, impregnated vid 


volatile ſalt; whence I am induced to think, that the ſpirit of human 


blood, wherein ſuch a ſalt abounds, and whereof it is the pre 


and predominant in; 


gredient, may, probably, have notable operations 


upon the human bod 


diſeaſes. And tho* againſt moſt of theſe it is to be internally ge 
yet there are ſome in which it may be ſucceſsful, when but exterrall 
* adminiſtred. For, ſince well rectified ſpirit of human blood abound 


y, and afford medicines of great efficacy in ma 


with very ſubtile particles, which, in ere of taſt, odour, diffuie 


neſs, and penetrancy, much reſemble 
of hartſhorn, and of ſal- armoniac; we may, very probably, exp 
to find the ſame virtues in the ſpirit of blood, that experience 
ſhewn belong to them. | | | 

J have ſcarce ever ſeen any medicine operate ſo ſuddenly in hyſten 
fits, as a well dephlegmed ſpirit of ſal-armoniac; (which is, in eff 
chiefly a ſpirit of urine 3 a liquor ſeparated from blood) and this © 


being barely applied 


where it could not recover them, it wou'd frequently, for the 15 
l 


to the noſtrils. And- even in agonizing perſo 


quite 
as not 


oſe of ſtrong ſpirits of urine 
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ing them out of their ſwoons, and make them know and under- Mzvicixe. 
tand the aſſiſtants, and, perhaps, ſpeak to them too; of which I gs NJ 
could give inſtances. A patient of Dr. Willis's, being in an apoplectic 
gt, was, by the Doctor at his going out of town, committed to the care 
of a very ingenious phyſician, who complain'd to me, that they could 
rot hope for any ſucceſs of their remedies ; ſhe being ſtupid, and having 
hut her mouth ſo cloſe, that they could not get any thing down; 
upon which I gave him a very ſubtile ſpirit, either of ſal-armoniac, 
or ſome other volatile and liquid alkali ; by applying which to her 
noſe, the phyſician found he could preſently make her open her eyes, 
and, in part come to her ſelf ; but then ſhe wou'd again, when the 
olaſs was removed, ſoon relapſe. But having by thoſe frequent 
viciſſitudes, gain'd ſome time, and got a medicine for his purpoſe, he 
then held the glaſs to her noſe long together; by which means ſhe 
ſo recover*d her ſenſes, that ſhe was prevail'd upon to take the medicine; 
and tho', afterwards, upon removal of the vial, ſhe returned into a 
ſenſleſs ſtate, yet by the help of the urinous ſpirit, they kept her alive, 
till the medicine ſhe had taken began to act, and make a large evacua- 


1 tion; which rouzed her, and, by degrees, relieved her. But in ſuch 
hy lificult and deſperate caſes; I am not content that a vial, with a long 
eo eck, be held to the noſe, but ſometimes order, that little pellets of 


int, or cotton, be dipt into the ſpirit, and thruſt up the noſtrils ; the 
ame thing I would adviſe, if need ſhould require it, in the adminiſtra- 
jon of ſpirit of human blood. And as, for external uſes, I make a 
particular preparation of ſpirit of ſal-armoniac, or of urine,” that is 
ore ſtrong and piercing than that prepared in the more ordinary 
ray 3 ſo to improve our ſpirit of blood, we put to ſome dry'd vola- 


uma 

iquid Ne falt of human blood, as much ſpirit of nitre as wou*d juſt ſerve to 
vin tiate it; and then, by evaporation, obtained an anomalous kind of 
nn ompound ſalt, which afterwards, becauſe we deſired a medicine in a 
cal ry form, we ſublimed from an equal weight of ſalt of tartar ; a body 
or to retain not only the phlegmy parts, but the oleaginous too, 


hat often lie conceal'd in volatile falts and liquors, wherein they 
o not at firſt appear, and to which the greateſt part of their fetid or 
flenſive ſmell, may, probably, be imputed : by this means we obtained 
dry white falt, of a very piercing ſcent. And to bring over the 
line part of blood, in a liquid form, which, for the uſe of ſmelling, 
commonly prefer to the dry; · we mixed two parts of dry*d human 
lood, with three of lime, and then diſtill'd them with a ſtrong fire; 
hereby we obtained much ſpirit, unaccompanied with any volatile 
alt in a dry form; which ſpirit ſeem'd, even without rectification, to 
e a ſtronger ſmell, and a more fiery taſt, than other ſpirit of blood, 
ler rectification. And if we had taken more, or ſtronger lime, we 
ould, probably, have had leſs oil, and a more piercing ſpirit ; ſince 
e lime wou'd, probably, have retained moſt of the oil, and, perhaps, 
| the ſuperfluous moiſture. | | | 
Vor. III. Rr r „ 
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Mepicixs. I have, likewiſe, often found, that flight head-aches have 
WYV cured in leſs than a quarter of an hour, by the bare ſmell of ſome man) 
of theſe well depurated volatile alkalies ; and have been particular 
relieved by that of human blood ; very rarely, for theſe many — a ling 
uſing any other medicine, to free my ſelf from pains of the hey ſpecie 
And even violent and durable pains of that part have been, if nor 
quite removed, yet much leflen*d by the ſame remedy often repeated] 
which I have, likewiſe, obſerved to be uſually very effectual in fan. 
ings, eſpecially thoſe of hyſterical women, and hypochondriacal me. _ 
whence our ſpirit of human blood, which is a liquor that in my 
qualities manifeſtly reſembles other volatile alkalies, and which, whe 
well freed from its oil, can ſcarce be diſtinguiſn'd from other uringy, en 
ſpirits, may, by its odour, be available in the like diſtempers. Bu 
for the more delicate patients, the offenſive odour of our ſpirit my 
be greatly leſſened by long digeſtions, or by repeated, or ſkilful rec. 
fications, with the addition of high rectified ſpirit of wine, or chynj 
cal oils. Thus, a very few drops of true oil of rhodium will, 8 
have tried, make an ounce of ſpirit of wine ſo fragrant, that this ſoly 
tion being ſhaken together with a convenient quantity of well ref 
ſpirit of human blood, there will a mixture be made, that I found u 
have a briſk ſcent ; and yet to be finely imbued with the odoriferoy 
particles of the rhodium. 
Thus, alſo, the high tincture of amber, taken with ſpirit of wing 
may be employed to correct the odour, and increaſe the virtues of ſpi- 
rit of human blood. But becauſe it requires ſome ſkill, and much 
time, to draw this tincture from «crude amber, tho? finely powderd; 
J uſed the following quick and eaſy way, to draw a ſtrong tinctye 
from the oil it ſelf: for tho” this oil will not, even by long ſhaking, 
throughly diſſolve in ſpirit of wine, yet I found, that by well ſhaking Md mar 
thoſe two liquors together, and leaving them to ſertle at leiſure, Nat d — 
they would ſeparate into diſtin&t maſſes, yet the ſpirit of wine, em or is + 
in the cold, extracted from the oil a fine tincture, of a high ye ſelf a 
colour, little different from that of the oil it ſelf. Of this tindm s' He 
I afterwards mixed as much with ſpirit of blood, as ſufficed to obſa ¶nereto 
the urinous ſmell, and make that of the oil of amber ſomewhat p* Whoſe exc 
— 2 and, as we judged, more ſubtile and briſk than it WI 1 you 
Ore. | ſea 1 
But, beſides theſe medicinal uſes, that may be made of the odo . * 
of ſpirit of blood, ſimple or compounded, it may have conſider ithout a 
virtues, apply'd in ſubſtance as a liquor, by way of fomentato zs alrea 
or otherwiſe. Thus the ſpirit of ſal- armoniac has been much c, inter, tl 
mended, for mitigating the ſharp pains of the gout ; and is ſaid to me for 
been ſucceſsfully us'd in the eryſipelas. And as our liquor is very P*Wiciteq | 
tuous and penetrating, and therefore proper to ſtrengthen and reſo" fr; 7 fe 
and alſo of an alkalizate nature, which fits it to mortifie acidit d recti 


it ſeems very probable, that by vertue of theſe, and other benign 5 
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upon human Blood. 


it be endowed with any variety of active virtues. And, upon this 
ground, I am apt to think, that the ſpirit of human blood, ſkilfully 
repared and adminiſtred, may be a good remedy in many internal 
diſorders of the human body. And, indeed, volatile alkalies, in gene- 
ral, have been in England ſo ſucceſsfully uſed in phyſic, of late, that I 
ſee ſmall cauſe ro doubt, that they will hereafter be more univerſally 
eſteemed and employed; and gradually invite phyſicians to prefer 
them to many vulgar remedies, that, for want of better, are yet in 
common uſe 3 tho* they clog or weaken the patient, and want many 
E:dvantagious qualities that may be found in volatile alkalies. The 
ſpirit of human blood, in particular, is endowed with various qualities, 
What are both active and medicinal z it mortifies acid ſalts, which are 
Whe cauſes of ſeveral diſeaſes, and, if I miſtake not, of ſome that are 
Wot uſually imputed to them. It is a great reſolver, and, therefore, 
it to open obſtructions, that produce many diſeaſes 3 it is diaphore- 
Fic and diuretic, and on both theſe accounts aſſiſts nature to diſcharge 
Weveral noxious ſalts, and expel many contagious, or malignant cor- 
Puſcles, that offend her. It reſiſts putrefaction, and coagulation of the 
@lood, gives it a briſkneſs and ſpirituoſity, that promotes a free cir- 
ulation ; by which means it becomes a good cordial, and, probably, 
antidote againſt ſome poiſons. It is, alſo, very friendly to the Genus 
rvoſum , and upon that account is likely to be very proper in hyſteric 
Wiſes, convulſions, ſome ſort of head-achs, palſies, flight apoplexies, 
dme kinds of aſthma's, Cc. It is alſo balſamic, in ſome circumſtances, 
Wd may have many other virtues hitherto unobſerved : for a medicine 
Wat does not weaken, nor cauſe great evacuations, nor clog the ſtomach, 
Pr is blemiſhed with the exceſs of any manifeſt quality; but has in 
8 {elf a complex of ſo many uſeful powers, may reaſonably be ſup- 
ds'd available in abundance of diſeaſes z ſo that a large part of thoſe 
hereto human bodies are liable, may be powerfully oppoſed by ſome of 
loſe excellent qualities, which meet in the ſpirit of human blood. 
| A young lady, in whoſe family the conſumption was an hereditary 
ſeaſe, was moleſted with a violent and ſtubborn cough, that was 
dged conſumptive, and look*d upon by her phyſicians as incurable, 
c ithout a ſeaſonable remove from London into the French air; but ſhe 
nas already ſo far weakened, and there remained ſo much of the 
n 0 inter, that it was thought ſhe would die before the proper ſeaſon 
to hut me for her to undertake ſo long a journey. On this occaſion, being 
ry 100 icited by ſome friends of hers, to try what I could do to preſerve 
reſo r I ſent her ſome ſpirit of human blood, very carefully prepared 
cine d rectified 3 upon the uſe of which ſhe manifeſtly mended, notwith- 
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lities, it may, by being apply'd in its liquid form, prove ſerviceable in Meer xs. 
many caſes, where the chirurgeon's, or phyſician's help is required. 
As one kind of morbific matter may produce various diſtempers, ſo The internal 
a ſingle remedy, by being able to oppoſe one or two of the principal edlen! vi- 
ſpecies of morbific matter, may cure different diſeaſes ; eſpecially if thereof. 


Menton. ſtanding the unfriendlineſs of the ſeaſon ; ſo that about the end of 
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WOW NY February, ſhe grew able to venture for Montpellier; from whence, in Re ; 
autumn, ſhe return'd recover d. The ſame ſpirit of blood, made very fied ſ 
pure and ſubtile, by the help of a lamp- furnace, was the medicine! in gr 

put into the hands of an ingenious and ſucceſsful phyſician, who com- will f 
plained to me, that a patient had quite puzzled him, and baffle th, its off 
endeavours of other eminent men. This patient was frequently ch. be ob 
noxious to ſuch violent and tormenting fits of the head-ach, that he ſmell, 
could not endure the light ; and was offended with almoſt every noiſe degree 
or motion that reach'd his ears; whence he was forc'd ta give over hi ed fall 
profeſſion ; but upon the conſtant uſe of the human ſpirit of hum liquor 
blood, he received ſuch relief as made him, with great joy, return 9 Ane 
the exerciſe of his trade. And the phyſician, to whom I gave the reme. be car! 
dy for him, told me, that the patient having, by our famous Harvey; fore th 
advice, been uſed to bleed once in two or three months, the phyſi» portio! 
counſelled him, tho? recovered, not abruptly to break off his ancient the vo 
cuſtom 3 and the patient thereupon ſent for the ſame chirurgeon yh of its 
had formerly let him blood; but when this chirurgeon, who knew ng hich, 
what had been done to the patient, came to open a vein again, ani ature, 
perceived what kind of blood it afforded, he was ſo furprized, that neer c 
ſtopt the operation, and aſk*d the man, with wonder, how he cameh ing cc 
ſuch florid blood, who uſed to have it ſo bad; adding, that tu Ward re 
pity to deprive him of ſo well-condition'd a fluid. Whe veg 

The medicinal virtues hitherto mentioned, belong to the ſpirit of Mn this 
human blood, as *tis pure and ſimple: but *tis not improbable, chat e int 
it may acquire other, and perhaps nobler faculties, if it be dext:rouly ther 1 
corrected, diverſified, or united with fit ingredients; that is, in a word, Wnough 
{ſkilfully altered or compounded. Theſe things may be performed i ere m 
veral ways: as, 1. By uniting, by long digeſtion, or frequent cohh. MMubtile, 
tions, the ſpirit of human blood, with the oils, falt, and phi Many a 


2. By uniting the ſpirit of blood with acids, as with ſpirit of nim, om ce 
ſpirit of vinegar, &c. and employing theſe mixtures, either in their fford v 
liquid form, or reduc'd, by evaporation, into cryſtals or other {alt; 
and making uſe of theſe, either as they are, or after a kind of analyl 
of them. 3. By uniting our ſpirit with metalline ſolutions, as of gold 
filver, mercury; and with a ſolution of minium, made with {pit 
of vinegar, by the mixture of which liquor with ſpirit of blood, and 
a, ſlow evaporation, I have had many finely figured cryſtals. 4. by 
diflolving in ſpirit of blood, carefully dephlegmed, ſulphur open'd vit 
ſalt of tartar : or by diſſolving in it ſome metalline bodies, as copptt 
zink, and iron; the latter whereof will afford a liquor, very differ 
from other preparations of ſteel uſually made with acids; and may, pte 
bably, have ſome virtues diſtinct from thoſe of the known remedis 
made of that metal. 


of the ſame concrete, into a particular kind of mixture called Cl, | eſe be 
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But, at once to correct, diyerſify, and compound our ſpirit, we may Meoicine. 
add to it, when we well rectified, an equal or double weight of rei- W WW 
fed ſpirit of wine. For theſe liquors, being well ſhaken together, will, 
in great part, coagulate into ſalt, which, with a very gentle hear, 
will ſublime in a dry form, wherein I found it to have loſt almoſt all 
its offenſive ſmell. And tho*, againſt this way of proceeding it may 
be objected, that the efficacy of the medicine is, as well as the urinous 
ſmell; much weakened ; yet I found this ſalt to retain a conſiderable 
degree of quickneſs and penetrancy. And that which our compound- 
ed falt leaves behind, if it be dephlegmed, may afford no deſpicable 
liquor, both for medical and mechanical uſes, RY. 

And if the more ſimple way of altering the ſpirit of human blood 
be carried on a little further, by diffolving in the ſpirit of wine, be- 
fore the conjunction of the two ſpirits be made, a convenient pro- 
portion, as perhaps a twenty-fourth part of an eſſential chymical oil; 
the volatile ſalt ſublimed from this mixture, will not only be deprived 
pf its ill ſmell, but endow'd with the ſcent and reliſh of the oil; 


1; Which, by being thus united with a falt, very ſubtile and friendly to 
and Wnature, will leſs over-power and offend the brain and ſtomach, than 
the yveer chymical oils ; and being aſſociated with ſuch agile and penetra- 
eby ing corpuſcles, may, with them, gain admiſſion into the more in- 


Ward receſſes of the body, and there exerciſe the virtues belonging to 
he vegetables that afforded the oils, or at leaſt to the oils themſelves. 
n this odoriferous aromatic mixture, the oleaginous particles are, by 
e intervention of the ſaline ones, brought to unite Teadify with 
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cher liquors, and even with aqueous vehicles, and to continue long 
od, rough mixed for the patient to take them commodiouſly. And thus 
. Were may be a multitude of Salia volatilia oleoſa, that is, of pleaſing, 
abe: abtile, and efficacious remedies for inward uſes, prepared; even as 
Wany as the phyſician, or chymiſt, ſhall make eſſential oils. | And if 
Heſe be drawn from cephalic plants, as marjoram, roſemary, ' Sc. or 
ure, { om cephalic ſpices, as nutmegs, cinnamon, Sc. they will, probably, 
ther fford very -briſk and grateful medicines, to relieve and comfort the 
alts; Mrain and ſpirits, Sc. . N 1 
Ah I recommend it to phyſicians to begin the natural hiſtories of the 
gold, cher animal fluids, as the ſaliva, hympba, pancreatic juice, &c. Only 
{pirt Waving beſtowed much pains upon urine ; and thinking it a moſt noble 
, and WWbject to work upon; I ſhall here ſubjoin a ſet of titles, which I once 
4. Ve up for the natural hiſtory of it. 
| with 
oppen . Te colours of human urine, eads for 
em 2. Its taſt. x 4 er, 
„ pr. {7s ſcent, freſh and putriſied. * 
medis . The beat and cold of human urine. - 7 "ih 
5. The ſpecific gravity of buman urine, healthy 1 


« The confiſtence of it, as to denſity, viſcoſity, &c. 


But, 7, Toe 


- 
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 Mepacine. 7. The aerial particles contained in it. 1 
s. Whether human urine is a fit liquor for fermentation, properly ſo cala 


' 
* 


9. The difference between freſh and ſtale human urine. 

10. The fermentation, or putrefaction, of human urine, and the line; 
requires. | 5 | 

11. The ſpontaneous ſeparation of parts in human urine, 

12. Its vulgar analyſis, by diſtillation. 

13. Some other ways of diſtilling human urine, | 

14. The proportion of the ingredients of human urine. 

15. The ſpirits of human urine, . 

16. The phlegm. 

17. The volatile ſalt. 

18. The fixt ſalt. 

19. The compaund ſalt. 

20. The ſhining ſubſtances obtainable from human urine, 

21. The ſalt predominant in human urine. 

22. The empyreumatical oil, or oils of urine. 

23. The mellago or rob of human urine, and its uſes. 

24. The terra damnata of human urine, 

25. Some accidental differences of human urine, as *tis emitted in the mum. 
ing, at certain diſtances from meals, or after the uſe of certain alimn, 
or medicines, as ſparagus, turpentine, &c. or at differing ſeaſus 

' the year. 

26. The affinity of human urine with other bodies, eſpecially the weguall 
and mineral, | 

27. The hoſtility of human urine with acids, &c. 

. 28. The affinity and difference between urine, blood, gall, milk, &c. an 
other liquors, or animal juices ; particularly the compariſon between lu- 
man urine and that of brutes. 

29. The mechanical uſes of human urine. 
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30. The chymical uſes of human urine, and its parts, eſpecially as menſtrun. d effec 

31. The medicinal uſes of human urine, external and internal. > cart} 

32, Particulars omitted, relating to the hiſtory of human urine. rd, ſo 

33. Promiſcuous obſervations, experiments and inquiries about human urilt þ es, t 
Wd the x 
k 


MEMOIR 


495 


MEMOIRS 
ATURAL HISTORY 


MINERAL WATERS. 


SECT. L 


HE ſearch into the nature of mineral waters, being uſually Me 4ificulty 
confined to very narrow limits, my preſent deſign is, to en- of determining 
large the knowledge of the ſubject, by propofing ſome com- 4 e of 


mineral To- 


al ehenſive heads of enquiry about it. _ 
But I muſt own, that notwithſtanding the ſeveral means I propoſe, * 
F diſcovering the natures, or qualities, of ſuch waters, the ſureſt 
Ry of knowing them is, from a long experience of their good and 

Id effects; for, I queſtion not, that there lie beneath the ſurface of 

> earth many mineral ſubſtances, ſome fixed, others volatile, ſome 
rd, ſome, ſoft, ſome in the form of liquors, and others in that of 
Ines, to which the generality of learned men are wholly ſtrangers ; 
d the natures of ſuch as have been rarely ſeen, are fo little known, 
Wat no names are aſſign'd them: whence, of the ingredients we are 
Wacquainted with, the proportions wherein they are mixed may be ſo 
Wmerous, and the qualities reſulting therefrom ſo very different from 

ole of the. ſeparate. ingredients, that the difficulty of expreſly deter- 
ning the effects of mineral waters, à priori, ſeems almoſt inſuperable 
human underſtanding. 

But this difficulty ought not to make us think, a project for the 
ural hiſtory of a mineral water uſeleſs. Tis no ſmall, advantage, 
know what particulars are fit for our enquiry ; to be furniſhed with 

let of heads, under which particular experiments and obſervations 

ay be ranged; and laſtly, to be furniſhed with variety of methods 


to 


— * * 


rin, 
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Mevicins. to make the proper trials for inveſtigating the nature, or examin In 
de qnalities of a water propoſed : ſince the ſubject may hence 1 E 
viewed on all its ſides; and a conjecture be made, as to what fili perfic 

or other known minerals, and what quantities of them, impregnates, W wells, 

water; and, conſequently, what effects *tis likely to produce in 1 by th 

man bodies. | 1 thereit 

The neceſſity As to diſcover the nature of mineral waters, is a far more dige Meent t. 
there is for it. taſk than thoſe who have not tried wou'd imagine; we ought to yie of the 
the ſubject in as many different lights as we can expoſe it to; and i inedici 

in all the helps to the diſcovery we can; ſince a great many particyly md. 

that ſingly, or at the firſt view, ſeem not very pertinent, yer if . oer. ſis 


vey'd in conjunction, and ſkilfully applied, may greatly conduce gf a ti: 
the deſired end. And I have here been the larger in my enquiries, & Mineral 
cauſe many obſervations have perſuaded me, that phyſicians ought » ict dra 
conſider very well the nature of the waters they preſcribe ; to wy, rank; 
perſons; for what diſeaſes ; and in what manner they employ then them 
For tho* many look upon theſe waters as ſuch innocent medicines, thy 
if they do no good, they can do no harm; yet the effects which hin 
too often enſued upon the unſkilful uſe of them, eſpecially when dq 
continued, ſhew the drinking of them to be no flight thing, that my 
ſafely be play'd with: for I have ſeen very great ſervice, and very gre: 
miſchief done thereby; and the latter, in particular, ſome time af 
their operation is thought to be over, and perhaps forgotten. 

And I look upon the examination of the properties and quite 
of mineral waters, as a thing of the greater importance, becauſe [ 
ſuſpe&, upon probable grounds, that by a diligent ſearch there may 
be diſcovered, both in England and other countries, a far greater num 
ber of them than is yet imagined, eſpecially ferruginous ones; forb 
ſome uncommon trials, I have found, that ſeveral minerals, ih 
men either knew not what to make of, or by reaſon of their pulling 
under other names, did not ſuſpect to be chalybeate, abounded nyt 
of that nature. And as our globe is providentially furniſhed with ali 
greater plenty and variety of iron-ores and minerals, partaking 0 
that metal, which is the moſt uſeful by far to mankind ; fo the 
more diſpos'd than one wou'd expect from ſuch hard bodies, to lt 
pregnate liquors, not manifeſtly acid, and that ſeem unlikely to wr 
upon minerals much ſofter than they. To make this probable ; up 
the minute filings of pure ſteel, we put ſome tincture of galls made t 
common water, that had been filtred through cap- paper; and fo 
that in leſs than an hour, the tranſparent infuſion of galls was alt! 
to a dark, and almoſt inky colour, which it retained even after fim 
tion; and this, - tho' the vial that contained it was very flender. | 
like effect was produced by ſmall filings of ſteel, but ſomewhat m 
lowly; in the red tincture of brazil, and alſo in that of log v 
made with common water. 18G 1 TO. e 
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In countries manifeſtly abounding with metalline and other minerals, Motec 
it may, perhaps, be worth while to deſcend much lower than the ſu WOW 
rficles of the ground, to make ſearch after ſubterraneal ſprings and 
S..-1s, and their operations upon human bodies. For I have been aſſured 
by thoſe who had viſited mines, that ſometimes, at very great depths 
therein, they have found running, as well as ſtagnant water, of diffe- 
rent taſts and qualities; and that the diggers, venturing to make uſe 
Ef them, diſcover*d ſome to be miſchievous, and others innocent and 
C-dicinal, Of both theſe ſorts we have inſtances in our tin-mines of 
mal; and as to the latter, an ingenious gentleman, who has the 
Ever-ſight of ſome Corniſh water-works, tells me, that, in the bottom 
rea tin-work, called Karnkey, wrought above ſixty fathoms deep, the 
mineral Was a mixture of tin and iron, and the water red and thick, 
et drank cool and pleaſant, and paſs'd by urine near as red as it was 
Wrank ; **as I have been informed,“ ſays he, by thoſe who uſed it whilſt 
the mine was working; but the vein of ore is now degenerated or loſt.“ 


S EQ IT. IL 


E who wou'd draw up the hiſtory of a mineral water, to have Head: for the 
its qualities examined or diſcover*d, ſhou'd, in my opinion, make 74/ra/ —_— 
rce ſorts of obſervations about it. And firit, upon thoſe particulars Y - an 
t relate to it, whilſt yet under ground, or in its native receptacle 3 e in 1. 

t upon its properties, and qualities, when drawn up at the ſpring- channel or re- 
ad, or other receptacle; and laſtly, upon the operations and effects ctacle. 

it in the human body, both diſtemper'd and in health, according 

the ſeveral methods and circumſtances of its adminiftration, To the 


ſt of theſe obſervations, the following heads are referable. 


r. In what climate and parallel, or in what degree of latitude, the mine- 

| water ſprings up, or ſtagnates. 

. Whether the ſpring-head, or other receptacle, chiefly regards the eaſt, 

weſt, the north, or the ſouth. 

3. Whether the water be found in a plain, or a valley; and if not, whe- 

r it riſes in a hillock, a hill, or a mountain. 

* 2 it be found at the top, the middle, or the bottom of the riſing 

fo nd. 

s ag. V betber the water leaves any recrement, or unuſual ſubſtance, upon 

r fl ones, or other bodies, that lie in the channels it paſſes through, or in the 

der. WiWPtocles that contain it. 

at ma. betber there lie beneath, or near the medicinal water, any ſubterra- 

g. 00 re, that hath menifeſt chimneys, or vents, and viſibly by nigbi only, or 
ay, burns, or ſinokes, either conſtantly, or at certain periods. 
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Mepicine. 5. Whether at, or near the mouth of theſe vents, there be found either fly 
WW VV of brimſtone, a ſalt like fal-armoniac, or other mineral exhalatiqn; a 

dry form. | 

8. Whether there be under, or near the courſe, or channel of the uni 
any ſubterraneal eſtuary, or latent maſs of hot, or viſibly burning material 
and whether ſuch eſtuary afford an uniform heat, as to ſenſe; or have þy; fir 
as it were periodically ; and if ſo, whether theſe come at certain and ji, 
times, or irregularly. 

g. Whether over the eſtuary, or in ſome other part, near which the ny. 
ral water ſprings, there ariſe any viſible mineral fumes, or ſmoke, early in jy 
morning, or late in the evening; and if ſuch fumes aſcend, in what Plenty, 
what colour and ſcent. 

10. Wheat is the more obvious nature of that part of the ſoil, which am 
not manifeſtly metalline, or marcaſitical, and which the medicinal water poſh 
through, or touches upon : and what are the qualities of the neighbouring ſoi a 
the adjacent country ; as whether it be rocky, ſtony, clayiſh, ſandy, chalky, x. 

11. Whether there be anyores, marcaſites, or earths, eſpecially high-clunj 
ones, impregnated with mineral juices, 10 be met with in the courſe of then. 
cinal ſpring, or in the receptacle of the ſame water: and what theſe mineralia, 
whether copperiſh, ferruginous, marcaſitical, &c. and whether the ores dv, d 
not abound in the metalline portion; as, alſo, with what other ingrelient, a 
ſpar, cauke, ſulphur, orpiment, arſenic, &c. they are mix*d or incorporated uit 
12. Whether the ſpring of the medicinal water, was common water, bein 


that 1 
of pr. 
ſome 
or no 
4 ſmal 
times, 
of wea 
ſalts, t 
ground 
ſo as ti 
before. 
be mad 
the ſur 
trengt! 
opiouſ 
Nilution 
igliſb 
ed by 
ROW m 
rell cor 
as dilu 
tained 

er of g 


it came to any particular part of the ſoil it runs throughy and there bins i 17. } 
be manifeſtly impregnated with mineral bodies. | obable 
13. Aud whether, in this caſe, it makes any efferveſcence, or other cis, i nate 
with the mineral it imbibes, or with any other water, or liquor, that i mrs, 1, 
with in its way; and whether the conflict produce any heat or no. om obſe; 
14. Whether, if the mineral water be manifeſtly hot, or extraordinny he ; the; 
cold, the ſpring it flows out at, or the receptacle it ſtagnates in, have nabe ſul 
a well of water, of a contrary quality; as is obſerved in a few places of Fre Wihymical 
and elſewhere. hing con 
15. Whether, when the water appears in the ſpring, or receptacle, thereful re, 
at the top, lie at the bottom, or fewim between both, any drops, or conſdnul bet ber: 
quantity of oil, like Naphta, or other bituminous, and inflammable ſuljtait. , in pro 
16. Whether the water be conſiderably alter d, in quantity or quali) ſor, and 


the different ſeaſons of the year; by the varying temperatures of the air, dl 
heat, coldneſs, drought, &c. by the plenty or paucity, frequency or unfrequ# 
cy of falling rains, or ſnows ; and what may be the bounds, or mecſirt! 
theſe alterations in the water. | 
The effect of *Tis known, that the drinking of ferruginous waters, ſuch as i 
rain de e German-Spaw, and of Tunbridge, is uſually preſcribed for many ed 


_—_ during which time 1t often happens, that the fall of rains ccf E 
. doubt, whether they be not ſo much diluted thereby, as to be fol ble ing 
2 


in their medicinal capacity: and, indeed, I more than once obſerith 


Cu 
1 
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hat ſome ſuch waters, after conſiderable rains, have loſt their power Mevicixe. 
of producing the uſual colour with galls; and, therefore, it may, in ä 
ſome caſes, prove very ſerviceable, to be able to conjecture, whether 
or no the rain has made the mineral water unfit for drinking. Now, 
i ſmall rain does little or no harm to the medicinal ſpring ; and ſome- 
times, a moderate one, eſpecially after a long drought, may, inſtead 
of weakning, increaſe its virtue, by waſhing down into its channel ſome 
{alts, that, during the dry weather, were concreted in the pores of the 
ground; and, perhaps, alſo, by raiſing the water in the channel, 
Jo as to diſſolve ſome ſalts concreted there, which it cou'd not reach 

before. But if the rain has long continued, the eſtimate may beſt 
Ihe made, partly by the greater or leſſer depth of the ſpring, below 
he ſurface of the ground; but chiefly by the peculiar nature, or 
rength of the mineral water. For, ſome ſprings are much more 
Wopiouſly impregnated than others; and therefore will bear a greater 
Wilution by rain water. Thus, tho' I have found more than one of our 
W121 ferruginous ſprings, eſpecially thoſe near London, too much weak- 
ed by the water that rain'd into them; yet upon carefully trying 
how much of that fluid ſome German-Spaw water, which came very 
ell conditioned to London, wou'd bear, it appeared, that when this 
Es diluted with no leſs than thrice its weight of rain-water, it till 
etained ſtrength enough to produce a purpliſh colour, with freſh pow- 
Per of galls. 
17. Whether any thing, confiderable, can be certainly diſcovered, or any very 
Sr obable conjecture made, of the nature and qualities of the ſubſtances that im- 
W conate the water, by a chymical and mechanical examination of the mineral 
7:5, through which it flows, or in which it ſtagnates; and, particularly, 
2 obſerving their colour, whether native, or acquired, by being kept in the 
e; their ſpecific gravity 3, their affording, or not affording any ſalt, or other 
able ſubſtance, by decoction; their being ſoluble, or indiſſoluble, in particular 

bymical menſtrua of ſeveral ſorts, as Aqua fortis, ſpirit of ſalt, &c. and their 

ping committed to diſtillation, in veſſels of different ſorts, and various degrees 
rej Fre, with care to receive, ſeparately, the different ſubſtances they afford, 
n betber in the form of liquors, or of flours ; and by examining theſe ſubſtan- 
fan, in proper methods, as alſo their Caput mortuum, by calcination, lixivia- 
19 m, and, if it will bear ſuch a degree of fire, vitrification. 
7, 0 
frequt 
ae! 


—— 


SECT Mt 


E are next to conſider the water, as drawn out of its ſpring, Mineral ana- 
or receptacle: and to render the following heads more intelli- ters confider'd 
le, inſtructive, and uſeful, I will illuſtrate and explain ſeveral of 4 F #5 

| 888 2 them , ſpring. 
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Mepicixs. them; and alſo deliver ſome practical ways of tryal, as the (i; ; 
WS ſhall require. : N cd _ 
1. Its actual coldneſs or heat. _ 
The heat rr The knowledge of the degree of coldneſs in the water, eſpecial}; 1 W 
collnefs of a if it be extra ordinary, may lead one to conjecture, whether the — age 
—_— ee aſcends from any conſiderable depth under ground, or whether it - ic 
er, what it . X 3 . Ung ſtatic 
denotes 3 and through a ſoil abounding with falt-petre, ſal- armoniac, or ſome (1 ray 
tow it is to te very reſrigerating ſubſtance. fon « 
eftimated. The degree of the water's coldneſs or heat may be eſtimated ſc. enoug 
ral ways; as by its having or not having the power to coagulate ech. with? 
tial oil of aniſeed or fennel- ſeed; by its being, or not being able n which 
melt bodies, of different diſpoſitions to fuſion, as butter, tallow, hes, very e 
wax, Sc. to coagulate the whites of eggs, or dreſs them in ther ted at 
ſhells, Sc. but the beſt method is to plunge into the water the gloh. above 
lous part of a good hermetically ſealed thermometer, whereon the d. . Th 
grees of cold and heat are carefully mark'd. comme 
2. Its ſpecific gravity. two g 
The advan- The knowledge of the ſpecific gravity of a mineral water may be dition 
9.1 _ great uſe to diſcover its nature; not only by enabling men to diſtingyi | prepon 
— 2 that from other waters, but by affording a conſiderable and double i. Maccurat 
»incral wa- formation. For by comparing the weight of the propoſed liquor vim balance 
ter. that of common water, we may, in caſe the former proves the he- Hand am 
vier, be aſſiſted to eſtimate with what proportion of ſalt, ferruginouy | as follc 
or other mineral ſubſtance, it is impregnated ; and if it be very light, ed in th 
or: lighter than common water, it may, with probability, be conclu- Wi 
ded, that the ſubſtance that impregnated it, is either very ſmall in 
quantity or proportion, but of a ſpirituous and volatile nature; which Ce 
is a diſcovery of no ſmall moment in this affair, And tho' it my Cc 
ſeem a paradox, that the water impregnated with a metalline or mine- FL 
ral ſubſtance ſhould be lighter than common water; yet upon tral, Ex 
carefully made, I have found ſome mineral waters, as particularly tut Da 
of Tunbridge, that of the German-Spaw, and of ſome of the [ſings Str 
ſprings, to be manifeſtly lighter than common water: and ſome tile Ba 
up at Tunvridge, has prov'd lighter than common water, purified No 
diſtillation. | | Get 
Yet I would. not in all caſes refer this ſurprizing levity to the a Tun 
mixture of lighter corpuſcles ; becauſe ſome tryals have convincs Lit 
me, that much of the comparative lightneſs proceeds from the mint Tin 
ral waters poſſeſſing a ſmaller quantity of common ſalt than ordin Nin 
water contains. My experiments, however, did not ſatisfie me, tit 
this want of ſalt was the ſole or adequate cauſe of the lightneſs of From 
waters I examined. ontain ſ 
The mth:d But to diſcover ſuch minute differences, requires exact inſtrumets 
7 — and, indeed, to ſpeak freely, there are few upon whoſe reports [ 4 * Water 
— confidently relie for the ſpecific gravity of mineral waters. To WP var 5 


liquors with accuracy, more care and ſkill muſt contribute with 3 


oy 


* 4. 
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-nſtruments than often fall to one man's ſhare. And yet when phy- Meorcfxx. 
Gcians, or others, weigh mineral waters, they uſually do it in an LW W 
apothecary's ſhop. The moſt accurate method, that I am acquaint- 
ed with, to compare the different weights the ſame ſinking body has 
in common water, and in the liquor propos'd, requires ſkill! in hydro- 
ſtatics, as well as good inſtruments, and is practicable by few. The 
way of comparing waters by the greater or leſſer degree of ſubmer- 
ſion of the ſame cylinder, or other floating body, is ſcarce accurate 
enough; wherefore, I choſe to make uſe of a very thin round vial, 
with a Dattiſh, bottom, that it might ſtand upright, and be very light, 
which was furniſhed with a — as long as a gooſe's quill, drawn 
very even into a hollow cylinder of above three inches long, and fit- 
ted at the top with a little gap, to hinder the water from aſcending 

above the due height. 

& This glaſs contain'd three ounces, a half, and forty- three grains of 
common water, yet, when empty, weightd but ſix drams, and forty- 

two grains; whence I cou'd uſe it, an ſuch a balance, that the ad- 

dition or detraction of half a grain, or leſs, would make either ſcale 

preponderate; ſo that, tho? capable of holding water enough for 

faccurate tryals, yet when filled, *twas not too heavy for a tender 
balance. In this veſſel, therefore, we carefully weigh'd ſeveral liquors, 

Wand among others, different mineral waters; ſome of which we found 

| as follows ; the glaſs being always fill'd to the ſame height, and weigh- 
d in the ſame balance.“ 


Un 02. dr. gr. 
hich Common water- a ͤ— 94 43. 
may Common water diſtill o 3 4 41 
nune- Adlon water — tm mmm 3. 4 484 
nl, Epſom water — — 8 
' that Dultoich water — — ä ( — 3 8 
n Stretham water — — — | 35:6; 56 
take Barnet water — — >Weighed 3 4 52 
ed by North-hall water — 3 4 50 
German Spa water 3 1 40 
ne N. Tunbridge water: — = ks 2:4 -28- 
vincd Hington water, from the muſic-houſe — 3-4 236 
mine I/lington water, from the vault with ſteps 2 39. 
* [ington water, from the cellar J 3:4 29 
e, [ik 


of it From hence it may appear, that as ſeveral mineral waters, which 


ontain falts, are conſiderably heavier than common water; ſo ſome, 
ment 


[ dutt 
) Wet 
h nicd 


** 


Water will have different denſities, ac- | rably influenced, if carried far from the 
erding as the warm or cold air affects it; ff ring, beſore 'tis examined. See Philo. 
hereby a mineral water may be conſide- ranſ. No. 315. þ 269. 


eſpe- 
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Mepicine. eſpecially ferruginous waters, are impregnated with ſuch a fine ſub 
WNW = bs Babes than common water, 5 l 
3. Its tranſparency, muddineſs, or opacity. 
4. Whether the mineral water will, by ſtanding, let fall, of it ſer. a Jour 
oker, or other earthy ſubſtance, eſpecially if the liquor be kept from the air. : ral u 
The natural This article may frequently help to diſcover what kind of ſoil tie 
precipitate of water has paſſed through, and is alſo uſeful to diſtinguiſh the ſpon. 
@ mineral fu. taneous reſidence that the liquor lets fall by mere ſtanding, from water 


ter, to what A : 
diſcoveries iz that they call the Caput mortuum, which remains after the total ey. 


nay lead, poration of the water; by which means, alſo, the weight of the lu. | both 
ter may be more truly known. Not to mention other mineral vr. 
ters, I found ſome from the German-Spaw, brought very well ſtoppd, ſubſta 
to London, afforded, by long ſtanding, a pretty quantity of terreſtiy 8 
ſubſtance, that look'd almoſt like yellow oker, and perhaps was greath 9. 
allied to it in nature. The article mentions if the liquor be kept un 


the air, becauſe I have found that ſome liquors, by being expoſed p ctber: 

the free air, wou'd have copious and ſurprizing ſubſtances ſeparated Vet, 

from them, as if the air contain'd ſome precipitating ſalts fit to work Viera 

on the fluids. E ficially 

| Microfeopical g. Whether any thing can be diſcovered in the mineral water, by means WRT Thi 
p 8 „ the beſt microſcopes, well adapted to view it. vaters, 
1 nine Having cauſed a young perſon, who was uſed to microſcopical d- pair im 
waters, ſervations, to look upon ſome mineral waters through the beſt glaſſes; their b. 
he could diſcern no difference between them and common water, Bur WE forei, 
notwithſtanding this, the tryal ought to be repeated by various per- NVaxativ-. 

ſons, on ſeveral waters, with different microſcopes, in differing lights, 0 place 

*Tis thought by ſeveral ingenious perſons, that the little bodies dil- re ligh 

covered by Mr. Leeuwenhoeck, and ſince by others obſerved in pepper- Ward to 

water, are not living creatures, but little inanimate concretions calu- WW&emoviy 

ally form'd and carried up and down in the liquor. But the following at the 
experiment ſhews the contrary. Having laid upon the microſcope y bein 

part of a drop of water, wherein I ſaw numberleſs particles in bit N roduci 

motion, we then put to that liquor with a briſtle, part of a drop dt rials pu 

ſpirit of ſalt, which, as we expected, preſently deprived them of ter N Preve 

motion, and left them to be carried flowly to and fro in the liquor; 


Mn ; u 
ſo as to make it viſible that they were then dead, and were aue ther err 


before. Mem leſs 
6. Its colour. 8 purpliſ 
7. Its odour, whether acetous, vinous, ſulphureous, bituminous, &c. * Germ 

7. we 5 The odours of ſeveral mineral waters are beſt judged of at de 

_— — ſpring- head, or other receptacle, whence ſome of them being removed 

mineral wa. ſcarce afford any odour at all, preceptible by us. 0 3 W 
ters. Perhaps the ſulphureous ſcent that is ſometimes perceiv'd in e rec 
bridge and other waters, in their ſources, may, in part, proceed fror yet 


looſe exhalations that caſually happpen to be mixed with, but do 
conſtantly belong to the water. " 
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The vinous odour is mentioned among others, becauſe J am credibly Mebieixx. 
informed, that in France there is a mineral fpring of that ſcent, dd. med 
| mention the bituminous odour, diſtinct from the ſulphureous, 
becauſe men are too apt to confound them, and take all fetid mine- 
ral waters for ſulphureous; tho? ſeveral of them are manifeſtly. bitu- 
minous, as may be gather*d not only from their proper odours, but 
from ſome drops of petroleum, that are found ſwimming upon the 
water. 
It ſeems, alſo, not unlikely, that fometimes a ſpring may partake 
both of ſulphur and bitumen, mix'd together by the fubterraneal heat; 
for I have found, that I could eaſily melt and incorporate theſe two 
ſubſtances, | 
8. Its taſt, whether acid, ferruginous, vitriolate, lixiviate, ſulphureous, &c. 
9. Whether any change will be produced in the tranſparency, colour, odour, 
er laſt of the mineral water, by its being taken up at the ſpring-head, or 
© other receptacle, or removed to ſome diſtance ; by its being kept ſtopt or un- 
© opt, for a greater or leſſer ſpace of time; by its being much heated, or re- 
© ſrigerated, and, alſo, by its being turned into ice by cold, naturally or arti- 
© ficially produced, and thawed again. 


fhis is a neceſſary article, becauſe many perſons who drink mineral De altera- 
waters, cannot well, either for want of ftrength, or conveniency, re- biens cauſed in 

ob. pair immediately to the ſpring-head, but are obliged to drink them in — — 

s; their beds, or lodgings, and, perhaps, to have them tranſported from fortalion, and 


foreign country. Many purging waters are found to retain their being expo/ed 
Waxative virtue, and that, perhaps, for a conſiderable time, tho? carried #2 #2* air. 
to places diſtant from thoſe they riſe in. In ſuch ferruginous waters as 

Are lighter than common water, I found a manifeſt difference with re- 

pard to their tranſportation 3 for moſt of them, even ſuch as will bear 


per- 

= emoving, have ſomething of freſhneſs and quickneſs at the ſpring-head, 
wing at they afterwards loſe, And ſome do not only loſe their briſkneſs 
one Py being removed, tho? in veſſels cloſe ſtopt, but alſo the power of 


Producing, with the powder of galls, a purple colour; as I found by 
rials purpoſely made, in more than one of theſe mineral waters; which, 


uro prevent fraud, I ſent for to the ſprings themſelves, by ſervants of m 
or; un; who, tho? they carried glaſs- bottles along with them, and had no 
alive cher errand but to fill and ſtop them carefully, yet by their bringing 


hem leſs than a league, I found them fo alter'd, as no longer to afford 
8 purpliſh colour, with powder'd galls, but a deep reddiſh one; whilſt 
We German-Spaw waters almoſt conſtantly, here in London, afforded 


cc. | 

at teich the ſame powder, a rich purple colour: and 7; unbridge waters gave 

nove like, but not fo deep, when I received them at London very well 
opt; which is a circumſtance of great moment. For, more than once, 

n T bave received at London, waters ſent me by phyſicians from Tunbridge, 

4 fon bich yet wou'd, by no means, yield with galls a purpliſh colour. 


nd I found, that even the German-Spaw water wou*d ſoon loſe its 
Th culty of turning purpliſh by galls, if it were conſiderably heated. 
| But 


304 Heads for the Natural Hiflory 


Mrp1cive But the ſame Spaw water being, in the ſummer-time, kept all night 
an open veſſel, did, till late the next morning, retain. a diſpoſition 2 
be made purple, by the admixture of galls ; bur it loſt that diſpoſitiq 
before the next day. 
10. The thinneſs, or viſcoſity of the mineral water. 
II. Whether the water be more eaſily heated and cooled, dilated and 2 
denſed, than common water. 


12. Whether the mineral water will, of it ſelf, putreſy; and if fo, alk. 'T 
ther ſooner or later than common water; and with what kind, or degree i a hig 
ill ſceut, and other phenomena. | ; | infuſe 
13. The change of colours producible in it by aſtringent drugs, pomegran; vitho 
peels, balauſtians, red roſes, myrobalans, oak leaves, &c. as all; Ly one | wou'd 
juices of the body. with f 
Remarks up: Since the change of colour that mineral waters produce in the inf. Th 
the common ſion, or tincture of galls, is the moſt uſual, and almoſt the only way Ja colo 
eee Fg whereby phyſicians examine them; 1 ſhall ſet down ſome remark; Cone, 
See 45 which I have made about this method of proof; and the rather becuſ ſubſtit 
galls. it may, mutatis mutandis, be uſefully applied, to find the qualities af dry'd 
mineral waters, by colourations made with other materials. Firſt th, MWſnotabl: 
it may be obſerved, that an infuſion, or tincture of galls in comma lauſtian 
water, is not neceſſary to try if a new colour will by them be produced, Wrong ; 
I uſually keep their powder in a glaſs, exactly ſtopt, to have them in N blackiſſ 
readineſs to mix with the water, and fo alter its colour immediately, Since 
if galls will do it; for to draw the tincture of galls with ſimple water, f the { 
often takes up ſeveral hours; and the the tinging parts are, alſo, much ny dete 
weakned by being diluted. But if a tincture be required, the powder t the e 
of galls tied cloſe up in a rag, and hung in the liquor, makes the in- Ne duly 
fuſion leſs muddy. 8 Tis | 


I have obſerved thoſe parts of the infuſion of galls, eſpecially when dlours v 
made by heat, that produce the new colour with — 448 waters, are nous k 
very apt to fly away; the infuſion often becoming unfit to alter the creme. 
colour of the waters, whilſt it ſelf appears high- coloured. Up getalline 
which account, I chooſe to make the tincture of galls a little before ! at after 
uſe it; or if I employ dry galls, to take powder that is not ſtale. 
*Tis no ſafe way, and may prove very erroneous, to mix galls, ct 
their infuſion, careleſly, with the water to be examined; for tho 
who are curious to make good ink, will be eaſily perſuaded, that the 
deepneſs of the colour, greatly depends upon the proportion of gil 
to the other ingredient 3 and, accordingly, that by putting a mud 
greater, or a much leſs quantity of galls, into a certain quantity of 
mineral water, the colour reſulting may be more or leſs intenſe. 10 
obviate this inconvenience, I 4 my infuſion with a certain welglt 
of the powder, in a determinate weight of water ; for inſtance, I pl 
about five grains of powder'd galls, to ſteep for five hours, in an une 
of water; but if I uſe the dry powder, I put three or four grains 188 


an ounce of the liquor to be examined; which is a way far mar 
2 
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Different proportions o | 
quantity of 11quor 3 for J have obſerved, that there is a great inequa- 


iy among the mineral waters, in which it may be employed. I have 
found by trial, that in an ounce of the Germen-Spaw water, a ſingle grain 
| of that powder wou'd immediately produce a deep purple colour. | 
'Tis an inconvenience, that not only galls, but other drugs, impart 
a high tincture of their own, to the common water wherein they are 
| infuſed 3 and, therefore, it were to be wiſh*d, we had ſome drug, that, 
E without communicating a colour to the common water it impregnates, 
| wou'd afford an infuſion fit, to ſtrike a blackiſh, or a purple colour, 
with ferruginous waters. | . 
Tho' it be uſeful, tis not always neceſſary, to employ galls, to ſtrike 
„colour in mineral waters; for the ſame thing may ſometimes be 
! done, tho* more faintly, with oak-leaves ; and we may ſucceſsfully 
ſubſtitute for the ſame purpoſe, ſome other aſtringent vegetables, as 
Edry'd red-roſe leaves, the peel and juice of pomegranates; and that 
notable ſtyptic, the bloſſoms of the ſame plant, vulgarly called ba- 
Wauſtians; to which may be added, myrobalans, log- wood, Sc. the 
ſtrong infuſions whereof 1 have found to give a tincture very dark and 
blackiſh, with ſome ferruginous liquors. | 
W Since the galls, &c. to be infuſed in common water, are not always 
pf the ſame goodneſs or ſtrength, *tis adviſeable, not ſo to truſt to 
Iny determinate proportion thereof to the water, without the aſſiſtance 
f the eye, to judge by the colour of the tincture, whether the liquor 
e duly impregnated. _ ; | | 
Ti hinted, that animal liquors may be employed to produce new 
plours with mineral waters; becauſe 'tis uſually obſerved in the ferru- 
e inous kind, fuch as thoſe of Tunbridge, the Spaw, &c. that the groſs 
de xcrements of the lower belly, are blacken'd by a mixture of their 
petalline parts; and in Tunbridge waters, particularly, I have obſeryed, 
at after the drinking of large doſes of them, the root of the tongue, 
d, perhaps, ſome neighbouring parts, wou'd alſo acquire a dark 
Dur. | 
Tho' the way of trying mineral waters, by the change of colours 
- the oduced in them by galls, be uſeful, and recommended by being eaſy, 
Weap, and expeditious ; yet I do not take it to be either of that ex- 
It or certainty as is vulgarly preſumed. For, perhaps, its only con- 
derable uſe is, to diſcover by ſtriking or not ſtriking a blackiſh or 


of 1 . * : ; 

Io pliſir colour with a mineral water, to manifeſt ic to be, or not to 
mm 7 either of a vitriolic, or a ferruginous nature. But there are many 
| out ctalline ores, and other mineral bodies, which, not participating of 


dn, will remain undiſcoverable by this means, and yet ſtrongly im- 
egnate the water. Thus, for example, to try, whether, if arſenic 


in : 1 
4 re mingled with water, galls would diſcover it, by producing a dark 
„our therewith 3 I put ſome of the powder of them into a decoction 


Vol. III. - +; of 


-ertain than the common, where the ingredients are eſtimated by gueſs. VIE pICIxE. 
f wder'd galls are applicable to the ſame NWVv 
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Mevreixe. of arſenic, but did not perceive it gave the liquor any deeper colour che 
than it would have done to common water. And as this method 0 * 
but of ſmall extent, fo neither do I find the informations it gives ug * 
to be ſo certain as they are preſum'd. For, I long ſince found, upon 5 
trial purpoſely made, that another body of a metalline nature, fich old 
partook not of iron, wou'd, with the infuſion of galls, afford a ye — 
dark colour, that might eaſily paſs for the colour produced by a fer. _e" 
ruginous water. And I ſuſpect, that all liquors impregnated with iron, —— 
are not diſcoverable by the colour they afford with galls; for I hay the ſ 
ſometimes made ſuch a liquor, with no other mineral ſubſtance in j "is x 
beſides ſteel or iron; but I did not find it wou'd turn the infuſion gf ces be 
galls either blackiſh or purple: which led me to imagine, that theſ what 
colours are afforded only by ſuch ferruginous waters, as have ben reſpec 
wrought upon, more or leſs, by ſome acid ſalts or fumes, 3 

I might add, tis a miſtake that the infuſion of galls will certain; vas m 
diſcover a mineral water to be vitriolic, by becoming black or pup: WM ©lutic 
therewith. This holds true, indeed, if in the vitriolated water, i Mofa k 
be the predominant mineral, or conſiderably participated by the liquor; . 1 de 
but if the diſſolved vitriol be altogether copperiſp, I have found, by gary. 
ſeveral trials, purpoſely made with a ſtrong ſolution of Roman vitril, vera v 
that it wou'd not, with the infuſion, or tincture of galls, afford either ith p 
a black, or a blackiſh, but only a thick and muddy colour. hich 

I remember, that from the northen part of England, where there Wiſcems n 
are ſeveral mineral waters, a virtuoſo ſent me a large quantity of very WWroduc; 
whitiſh earth, which he ſuſpected to be of a peculiar nature. Upon ye; f 
examination, it appeared to contain a conſiderable proportion of kad: f the x 
ore, corroded by ſome mineral ſalts, and incorporated with the fail; ot oth 
ſo that if ſearch had been made for mineral waters, in the place fron WW ſagaci. 
whence this earth came, tis probable, that ſome peculiarity being Perhaps 
in the taſt of the water which paſs d rhro* the fame, it would he vary 
been taken for a mineral water, tho' it wou'd have been hard to & {WMinera] 
termine what mineral it partook of; and, perhaps, by endeavouring aper, 
ſolve the doubt, by drinking it, very bad effects might have thence et ther co 
ſued. But, probably, the ſulphureous ſpirit we ſhall preſently deſcriv ir. UI 
wou'd have ſhewn that water to be impregnated with a body of icing let 
nature of vitriol, but not the common ſort. For tho? galls give no ve) urious c 
blackiſh colour to a ſolution of Saccharum Saturni, that is, the vin hineral 1 
of lead, in diſtill'd or rain-water ; yet I found this volatile ſulphur Wc liquo 
wou'd ſoon manifeſtly do it: which expedient I made uſe of, becutavenier 
had not then at hand the ores of lead, copper, Sc. For the ranges 
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reaſon I contented myſelf with the ſolutions of the ſeveral meu 
in their proper menſtrua; for *tis probable, that the metalline pars® 
the ores, wou'd have afforded either the ſame, or ſimilar ſolutions, ' 
the ſame menſtrua ; which conſiſting of nitre, ſea-ſalt, and vm 
bodies that abound in ſeveral parts of the earth thro' which fit 
flow, their ſeveral impregnated waters might exhibit phenomen, 
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the fame kind. We made then, among others, a ſolution of fine gold Mzricmer. 
in qua regis 3 another of common running mercury in Aqua fertis ; and 
a clear one of tin, in a peculiar ſolvent that readily acts upon it, and 
keeps it permanently diſſolvꝰd. To theſe ſolutions I put galls, with- 
out obtaining any blackiſh colour, except from that which contained 
old ; but with our ſulphureous liquor, we obtained notable changes of 
colour, tho* *twas dark in all of them except one, or tending to black- 
neſs. And tho? for that reaſon a careleſs eye might judge them indit- 
| ferently blackiſh, yet, ſince the degrees, or ſome other modification of 
the ſame dark colour, ſeemed plainly not to be the ſame in them all; 
'tis poſſible, that a very careful view may diſcern ſome little differen- 
ces between thoſe obſcure colours, from whence to form a conjecture, 
what metalline ſubſtance is contained, or at leaſt predominates in the 
reſpective liquors. And I particularly remember, that the colour 
W which aroſe from our ſulphureous liquor, and the ſolution of tin, 
vas manifeſtly diſtinguiſhable from thoſe produced in any of the other 
solutions; being not black, or blackiſh, nor ſo much as purple; but 
Hof a kind of browniſh yellow. | 
l do not, however, ſlight the uſe of galls, &c. even as they are vul- 7he common 
garly employ*d ; but am apt to think, that the way of examining mi- method of ex- 
Ineral waters, by the changes of their colour, when they are mixed 7s mine 
ith proper materials, may be render'd very extenſive and uſeful : to ine 
hich purpoſe I wou'd recommend the following particulars. (f.) It 
ems neceſſary, that the change of colour be regarded, both while *tis 
Producing, and when produced, in a good light, and with a careful 
ye; for, by this means may be diſcovered ſeveral ſhades, or varieties, 
pf the more principal colours, and ſome other circumſtances, that cou'd 
ot otherwiſe be taken notice of; which ygt may afford good hints to 
ſagacious obſerver. (2.) The circumſpectidn here recommended, may, 
ferhaps, be more inſtructive, by a way I have ſometimes practiſed, 
d vary the ſhades, and other phenomena of colours, produced with 
pineral liquors. This conſiſts chiefly in preparing ſheets of white 
paper, by drenching them in ſtrong infuſions of brazil, log- wood, or 
ther convenient dying ſtuff, and then letting them dry leiſurely in the 
r. Upon ſeveral parts of this paper, ſome drops of the mineral liquor 
ing let fall, and then ſuffered to ſpread, and change their colour; a 
prious obſerver may, from hence, be aſſiſted to gueſs what kind of 
ineral impregnates the liquor, and in what quantity; eſpecially if 
he liquor be of a faline nature, and on the ſame ſheet, ſome other 
dnveruent mineral water, or other fluid, be likewiſe dropt; that the 
hanges of colour produced by the two, may be ſurveyed and 
dmpared together. I, alſo, practiſed another way, ſomewhat different 
om this, by rubbing ſome proper powders, as that of Engliſo vitriol, 
lghtly calcined, in a gentle heat, till it becomes of a greyiſh colour, 
d friable between the fingers,) with a hare's foot upon white paper, 
| the finer parts thereof having lodged themſelves in its pores, 
1 with- 
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Mroprexzꝝ. without greatly diſcolouring it; when the ſuperfluous duſt was ſtruch 
off, it became capable of affording a. variety of colours, or rat, 


Heads for the Natural Hiſtory 


diſce 


ſhades, ſome deeper, and others fainter; and then ] let drops of gif. on 
ferent ferruginous liquors fall thereon. Several variations of colour ma ai 
likewiſe, be produced by infuſing, or otherwiſe mixing a material wi ſome 
the mineral water, before the tinging one be joined with it; by puttin heh 
ſomewhat into the infuſion or powder of galls, before it be added 9 ly im 
the water; or, laſtly, by dropping proper : liquors; ſuch as ſpirit of by m. 
falt firſt, then ſpirit of urine, or oil of tartar, into the mixture gr bined 
galls, and the ſubject to be examin'd. (3.) It is not proper to confire that c 
one's ſelf to the of either of galls or oak-leaves 3 red- roſes, balauſtian; ſideral 
log- wood, brazil, and other aſtringent vegetable pigments, may be alp bly, C 
employ'd. For tho* ſome of theſe give a deeper tincture than gall, MiWphurec 
yet, by the diverſity of colour they produce in mineral waters, an a. Miho' ti 
rentive ſpectator may diſcover ſome things that he would not be i ile in 
formed, or receive any hint of, by the help of galls or oak-lcayw; Miriol, : 
alone. Nor would I have only vegetable ſubſtances employ'd abou MiWent!y 1 
ſuch colourations, but ſometimes animal, and often mineral ones; ſrMiifficul 
by this means, experiments will be diverſified, and the number of pie. Nopper 
nomena encreaſed ; ſome of which may, probably, prove inſtrufive, Wt its n 
I know ſeveral other ſubſtances that will, as well as galls, turn black Nike con 
in vitriolic waters, whether of the iron or copper kind. And fra vola 
liquor that will preſently turn black with either: take equal parts Metal it 
of pure ſalt of tartar, flours of ſulphur, and good fal-armoniac, AP © pe! 
reduce the firſt and the laſt to powder ſeparately, melt the {ulphur, Mixed u 
over a gentle fire, and, by degrees, put to it the ſalt of tartar; ftir- me of 
ring them well, that they may incorporate and grow reddiſh ; then e thou 
put the mixture pulverizeg, into a glaſs-retort, pour on it the fi- MPiſonou 
armoniac diſſolv'd in fair Vater; and cloſing well the junctures, dilil PPade ſor 
all in ſand, by degrees of a moderate fire; ſhifting the receiver on: ture of 
or twice, becauſe the liquors will be differently ting'd and ſtrong, Happ 
that which aſcends laſt, may bring over but very little of the ulphr, BAT 2nd 1 
whoſe volatile tincture is yet the chief thing we aim at in this operation, Ne to 
(4.) I queſtion not, that he who makes a ſkilful uſe of the fem ive or 
drugs, and other bodies, vegetable, animal, and mineral, which m rong ſ 
produce new colours with mineral waters, or the ſubſtances that * ay it, © 
pregnate them, will thereby diſcover the preſence or abſence of mil! 3 -£ 
other minerals therein, ſome of them ſalubrious or ſafe, and other 3 U 


hurtful or dangerous, that remain unobſerv*d by thofe who content chem 
ſelves to employ only galls and oak-leaves in the examination of then 
For ſome of theſe liquors contain ſalts that, having corroded, eiche 
iron or copper ores, or marcaſites, do not betray themſelves, by p- 
ducing either an inky, a fainter degree of blackneſs, or a purph 
with the drugs commonly made uſe of to change their colour 
And of theſe Pits I have met with more than one ſort. (5.) I think 
it, likewiſe, very poſſible, that induſtrious men may find * 
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From which experiments it may be ſuſpected, that arſenic ls chiefly 
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But by mixing ſome of this arſenical liquor with ſyrup of violet 
we found it ſlowly change the ſyrup, rather to a green, than a jg 
or purple colour: and to another portion of the ſame liquor we pu 
ſome of our volatile ſulphureous ſpirit, but no precipitation enſued. 

For a ſeverer ſcrutiny, we uſed a method, that is very ſucceſsfy] i 
diſcovering ſuch flight degrees of acidity as are not diſcoverahle þ 
ordinary tryals ; but we cou'd not, by this m_ diſcern the leaſt ac. 
dity in our arſenical ſolution, but rather a manifeſt ſign of an urinous q 
lixiviate quality. And by putting ſome of the arſenical liquor int 
ſtrong ſolution of common ſublimate, made in fair water, we ha 
copious precipitate, ſuch as might have been expected from an alu. 
line precipitant. And this was not brick-coloured, like what fix d a. 
kalies produce with diffolv*d ſublimate, but white; ſuch as urinous g 
volatile alkalies, as they call them, make with the ſame liquor. 

Upon the whole, tho? arſenic be a very corroſive body, and, pe 
haps, upon that ſcore poiſonous ; yet its deleterious nature (cen 
not to conſiſt in a tranſcendently kN lixiviate, cauſtic quality; bu, 
as we before conjectured, in a peculiar kind of corroſiveneſs. 

I ſhall add, that upon caſting about in my thoughts for an uſchy 
method to examine mineral waters, ſuſpected to contain arſenic ; |, A 
length, made choice of vitriolate bodies for that purpoſe ; and found 
that if a ſolution of Dantzic& vitriol were put to a convenient quat- 
tity of arſenical liquor, there would preſently enſue a great change of 
colour; and a dark ſubſtance, by degrees, precipitate it ſelf, and {ettle 
in the lower part of the glaſs. The like effect we found when ve put 
Engliſh vitriol, (which having no copper added in its preparation, & 
that of Dantzick has, is either wholly, or almoſt ferruginous) into 
conſiderable proportion of the arſenical ſolution. | 

14. If ony thing will be precipitated out of the mineral waters by ſalin 
ſaline liquors ; whether they be acid, as ſpirit of ſalt, or of nitre, Aqu 
fortis, c. volatile alkalies, as ſtrong ſpirit of urine, ſal-armoniat, &. 
or lixiviate ſalts, as oil of tartar per deliquium, fixed nitre, &c. 

15. To examine, by evaporation, whether the mineral water ca that 
common ſalt, and if ſo, whether in a great or ſmall quantity. 117. 7h 

Becauſe it often happens, that men have not the leiſure and com atment. 
niency totally to evaporate a mineral water, it may be uſeful, wi .g 27 
out evaporation, to diſcover, whether it contains any common fl... -. . 
and if ſo, to make ſome eſtimate how copiouſly or ſparingly the liquor in qu 
is impregrated therewith. This I might eaſily ſhew how to peri: 737 
ectactly, if I were not juſtly reſtrained, for a while from comme}. - 
cating that way of examining the ſaltneſs and freſhneſs of wi" .,.. 
whereof, by the king's command, I exhibited to his majeſty ſome pr . 
ſoon after mentioned in the Gazettee ; however, ſome gueſs may be mat 20, Wh 
at the ſaltneſs of waters by obſerving whether they will 1 mon wa, 
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waſh-balls, or ſoap; and if the will not, what quantity of curdled Meprcixs. 
matter they produce; as, alſo, whether they will ſerve for the waſhing W WWW 
of linen, and the boiling of peas tender; which two are the moſt uſual 
ways that ſeamen take, to examine the goodneſs of unknown water. 
In ſeveral purging waters, it may be difficult to practiſe this method 
with certainty, becauſe other falts may happen to predominate in 
them; but in the examination of lightly ferruginous {prings, it is more 
to be relied upon. Tis remarkable, that when I uſed my own way 
of examining the ſaltneſs of mineral waters, I found even the lighteſt 
ort of them contained common falr, but in different proportions ; thus 
not only in the ſeveral waters of I/ington, Hampſtead, and ſome others, 
Morded it, bur particularly thoſe of the German-Spaw, and Tunbridge, 
id the ſame. And, indeed, I have long known, that more or leſs 
common falt is very uſually harboured, unobſerved in many ſoils, thro? 
hich all ſorts of ſprings have their courſe. 
156. To examine, without evaporation, whether the mineral water have 
yy acidity, tho* ever ſo little. 
= Tho” acidity be ſo frequently a manifeſt quality of mineral waters, Acidity no 
to cauſe them to be divided into Acidulæ and Therme, yet I have common quali- 
dund, by ſeveral trials, that *tis.not near ſo eaſy as men preſume, to 7 __ 
Wiſcover a manifeſt acidity in all thoſe that are not ſulphureous or hot. 
Wor, ſeveral ferruginous waters having, probably, ſpent what acidity 
ey had, upon the iron-ore, which they diſſolved in their paſſage, 
tain but little of that property, which they manifeſt ſo faintly, by 
orking upon coral, by any conflict with ſpirit of urine, &c. or by 
Wanging the colour of ſyrup of violets, that I ſhou'd ſometimes have 
Included, they had no acidity at all, were I not provided of a way to 
ſcover a far leſs degree of it, than the vulgar trials take notice of ; 
hich is by their operation upon the colours of an infuſion of Lignum 
pbriticum, made in limpid water. By this means, I found the German- 
Paw water to retain a little acidity, even here at London; but ſeveral 

our own ferruginous ſprings did not, even upon this trial, appear to 
ve any. Nor did I find even ſome of the purging ſprings, particu- 
Wy that of Adlon, to have any diſcernible acidity. 
$17. The liquor, or liquors, it affords by diſtillation in balneo, and other 
alment. 
18, The ſediment, or Caput mortuum, of the mineral water, when the 
uor is totally evaporated, or diſtilled f; and whether the remainder be the 
ein quantity and quality, when ſeverally produced by thoſe two ways. 
19. Whether the water, being ſlowby and warily abſtrafted to a thickiſh 
Mance, in glaſs-veſſels exacily Iuted, and again mixed with the diſtilled fluid, 
1 es a mineral water, of the ſame texture and qualities it had 

rſt. | 
20, Whether a glaſs full of it, being hermetically ſealed up, and boiled in 
mon water, deep enough to keep it always cover d, will have its texture jo 
alter d, 
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Mevicine. aller'd, as to ſuffer an obſervable change in any of its manifeſt qualitie , of w 
V and if it do, in what qualities, and to what degree of alteration, the 
There is a double deſign in this enquiry-: Firſt, to diſcover whether mate 
a change of texture wou d remarkably alter the qualities of the liquor ou 
when the hermetical ſeal hinder'd the avolation of any faline, ferm. height 
ginous, or ſpirituous parts: and, ſecondly, to fee whether ſuch 2 _ 
agitation by heat, as in the open air, prevents the Spato water from W. * 
making a purpule colour with galls, wou'd cauſe any manifeſt ſeparation wu 
of parts in the liquor, and cauſe any groſſer ſubſtance to precipitt, 0 ” 
or ſubſide. We twice attempted the experiment with Spaw water, hy: » * 
without ſucceſs; for the firſt time, the glaſs broke at the bottom, he. 0 k 
fore the water, wherein we immers'd it, was near boiling hot; and tho 0 
the other glaſs reſiſted longer, and endured a greater heat, yet 4 _ 
few minutes that alſo broke at the bottom: which diſappointment 55 þ q 
faithful hiſtorian ought not to conceal. | 3 
21. What proportion the dry Caput mortuum bears to the mineral ua mm 
that affords it. | | N 
; 22 Je The divi/ion of the Caput mortuum into ſaline, terreſtrial, and ubm 1 ak 
parts not diſſoluble in water, in caſe it contain both, or more ſorts. ee 
23. The proportion of the ſaline part of the Caput mortuum, 20 the terryſhiu, 3 
24. The fixity, or volatility, of the ſaline part in ſtrong fires. Fife 
25. Whether the ſaline part will ſhoot into cryſtals or no; and if it wil * 
what figure the grains are f; but if it will not, whether , being 2 II L | 
with a ſalt of that property, as purified ſea-ſalt, for inſtance, it = 4 = 
cryſtallize ; and if it do, into what figures it ſhoots, and, particular, if 3 
they are reducible to thoſe of any ſpecies of known ſalts. 1 1 
26. To examine whether the ſaline part be predominantly acid, alkain, Ars 
adiaphorous. | ; = 
* ways may be propoſed, to diſcover which of the quali WF 6 — 
eee f in this article, 1 dominant in the ſalt to be examined; mg . 
alls predomi- mentioned in this article, is predomin a very c 
nate in parti- but, I confeſs, I doubt whether any of them be certain. ene liquc 
cular mineral Tf acidity be the predominant, it will, probably, appear by t ＋ | an 
88888 odour, or both.; by working upon powder'd coral, or crabs eyes, * eig 
ling milk, turning ſyrup of violets reddiſh, deſtroying the _= - q 
of the infuſion of Lignum nephriticum, by not precipitating wit * 3 
acid liquors, as oil of vitriol, ſpirit of ſalt, &c. and, laſtly, oy pre 5 Won 
tating with oil of tartar per deliquium, ſtrong ſpirit of urine, 8 alem 
I ſtill doubt, whether theſe proofs be abſolutely certain; = ents of 
miſtake not, I found ſome purging mineral waters, that r run with 
give even ſo ſlight a proof of acidity, as to deſtroy the _ a Sap 
nephritic tincture, tho* they wou'd curdle milk; and, on the _ — 
I found, that ſome Spam water wou'd not curdle milk, and ly ice 
deprive the ſaid tincture of its colour: which ſome of our = „Ane f 
ruginous waters were, at leaſt when brought to London, unable t Ws 


The predominancy of an alkali in the falt of a mineral water, 


ly. 
be, probably, diſcovered by the lixiviate taſt and ſmell ; the _ * 10 
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mate, made with ſpring- water; by an efferveſcence, or conflict with 
ſome potent acid, as Aqua fortis, or well dephlegmed ſpirit of falt ; by 
heightning the red tincture of log-wood, or brazil, drawn with common 
water; to which may be added, a nicer way or two, that I have elſe- 

where mentioned. But I propoſe theſe merhods of examination, only 
as they appear rational ; becauſe I have ſucceſsfully tried them with 
other ſaline bodies, that were alkalizate: for, as to thoſe mineral 
waters I have examined, an alkali appeared to be predominant in none 
of them. | 

But further enquiry may diſcover to others here in England, what I 
have not yet met with: doubtleſs there are in many parts of the 
Ecarth, falts of an alkaline nature. And, I preſume, the Zgyptians might 
find, among their ſprings or wells, ſeveral waters impregnated with 
them; for I found by trials, purpoſely made, upon the true Egyptian 
nite, that the native falt exhibited ſeveral of the ſame phenomena, 
with other factitious alkalies: and ſome ſalt afforded by the famous 
Waters of Bourbon in France, being brought me to examine, I found it 
to be evidently alkaline ; for it wou'd make a conflict with acids, and 
preſently turn ſyrup of violets green. 

If we ſuſpect vitriol to predominate in the faline part of a mineral 
vater, we may endeavour to diſcover it, by its blackning a ſolution of 
alls; by its vomitive operation upon the drinkers ; (tho? this may ſome- 
Wimes prove uncertain ; eſpecially becauſe an inviſible mixture of arſenic, 
Ir, perhaps, arſenical fumes, may give the water an emetic quality 3 ) 
dy putting alkalies to a ſtrong ſolution of the ſuppoſed vitriol, and 
bſerving whether it will afford a yellow, or a yellowiſh precipitate, if 
ins PIE of tartar, or ſpirit of urine, be dropt into it; and, Jaſtly, by 
iel; king notice, whether a ſulphureous ſpirit will make a blackiſh, or 
very dark colour with it; as I found it would do with ſeveral vitrio- 
liquors ; and even in one, wherein we had diſſolved but a grain 
f a natural vitriolic ſubſtance, in above four or five thouſand times 
s weight of ſyrup or water. But I do not remember to have found 
ſro Wriol a manifeſt ingredient in any of the waters about London: which 
_ the more remarkable, becauſe ſeveral places about that city 
- bil ound with marcaſites, the parents of vitriol. And a curious French 
1 entleman, who had a particular occaſion to take notice of the ſedi- 
ents of many mineral waters in his own country, told me, he never 
et with any that was manifeſtly vitriolic: and he ſeem'd to be of 
pinion, that no vitriolic ſpring had yet been diſcover'd, among the 
hany mineral ones of France. 

Since we ſo rarely meet with either manifeſtly acid, or evidently 
line ſalts, in our Engliſb mineral waters; it may deſerve a ſerious 
quiry, what other. falts they may be impregnated with; and eſpe- 
ally rom what falts, the purgative virtue that is found in many of 
Vor. III. Uuu them, 
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of which may be obſerved in the true nitre of the ancients; by turning Meprcrxe. 
the ſyrup of violets green; by precipitating a ſolution of ſubli- W WW 
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Mev1cix. them, as thoſe of Epſom, Barnet, Adlon, &c. proceeds. Common fal A 
indeed, as is already noted, I have found tokens of in the German Shay wt] 
water, and in all the Engliſb mineral waters, without exception, that | little 
had occaſion to try; yet I did not find that falt fo plentifully in an liquo 
of them, as to diſcloſe it ſelf by cryftallizing into cubica] nes, pond 
And the way I made uſe of to examine the ſaltneſs of the water, with. ſidera 
out cryſtallization, is not equally certain in all ſorts of them. Bu Fri 
becauſe I had not enough of theſe hquors to evaporate them in large rated. 
quantities, tho* I could not diſcern in the clear ſalts they afford, tity e 
either vitriol, ſalt-petre, alum, or even common falt, by their peculat if In 
and genuine figures; I dare not confidently fay, that none of our Eb ty-fiv 
ſprings abound with any of thoſe ſalts. However, as far as I cn It r 
gueſs by the trials I have hitherto made, the ſalt that is found in ov matter 
purgative waters, and plentifully in ſome of them, does not belug WM impart 
to any known ſort of ſalts; but is either of a kind for which we hay MS difficu 
yet no name; or, what ſeems more probable, is a falt of a compouny MW experi 
nature, made up by the coalitions of ſome, or all of the ſalts abow. may ſu 
mentioned, with, perhaps, ſome other ſubterraneal, nameleſs ſalt, which Nof iron 


the ſpring diſſolves in its paſſage. The two bodies, neither of then minera 
cathartic, may, by a change of texture in each, compoſe a third boch fire, at 
that is briſkly purgative, I have found by experience. Beſides, by fall a c 
burning ſalt of tartar with about double its weight of common ſulphur, the infi 
I thence obtained, as I expected, a neutral falt, that had peculiar qu- unbria 


lities, different from thoſe of the bodies employed to compoſe it: and 2497, 
an ingenious empiric told me, that in the doſe of half a dram, being and a 
taken in wine, or broth, it wou'd purge conſiderably, yet gently, and Wcrrugir 
without griping. And Thave ſometimes made out of common ſulphur, f the 

a cryſtalline ſalt of a vitriolic taſt; the like to which may, poſliby, Nredited 
be made under- ground, where there are ſubterraneal fires, tho', peru (Re fam 


not obſerved, nor ſuſpected; ſince we prepared this ſalt, without addng P not 
any thing to the ſulphur, only by the help of fire and common wats, lution 
And I remember, that a great virtuoſo, ſeveral years ago, brought m ade b. 
a certain unknown ſalt, afforded by a ſpring adjoining to his eltate nat the 
the weſt of England, which I quickly told him was of the nature of tix pat via 
Sal mirabile Glauberi, and predicted the phenomena it would exhibit us Pr mon 


on particular trials; which came to paſs accordingly. | wes 

27. The obſervables in the terreſtrial portion of the Caput mortuum, eber i 

reference ta the ſaline ; its colour, odour, volatility, or fixity in a ſtrong in: * 81 

its ſolubility or inſelubility in ſeveral menſtrua, as ſpirit of vinegar, /piri of e 

wine, oil of tartar, &c. = wn ple cc 

| Differme is ſurprizing to obſerve, how great an inequality there ſometims 33 


quantities of is, in the proportion that the ſame quantity of two different mine 


* 4 Waters bears, to the Caput mortuum they reſpectively afford: finc's tha 

y different pound, for inſtance, of one, may, after evaporation, leave behind TIT 

mineral wa- perhaps, more drams of a dry ſubſtance, than a pound of the ow des whi 
78. | | | 


leaves grains. | y 


of a Mineral Water. 


little Caput mortuum, or dry ſubſtance, upon the total evaporation of the 

liquor; whilſt mineral waters that are purging, and manifeſtly more 
aderous, in /pecie, than common water, leave, after exhMation, a con- 

iderable quantity of reſidence, tho' ſome far leſs than others. 

From a pound of Barnet water, which is purgative, ſlowly evapo- 
rated, we Obtained a dram of white powder; but from the like quan- 
tity of Tunbridge water, only but one grain of Caput mortuum : and, 
if I miſremember not, we had but about a grain and a half, from twen- 
ty-five ounces of German-Spaw water. 

It may ſeem ſcarce credible to many, that ſo ſmall a quantity of 
matter, of which, perhaps, not one half is faline, or metalline, ſhould 
impart a manifeſt virtue to ſo great a proportion of water: but this 
difficulty did not much trouble me, having purpoſely made ſeveral 
experiments, to diſcover how ſmall a proportion of mineral matter 
may ſuffice, when diſſolved, to impregnate common water. One grain 
Wof iron-ſtone, caſually found near the ſprings at Mington, (from which 
mineral, thoſe waters probably derive their virtue,) being opened by 
fire, and diſſolved, as far as it wou'd, in a little ſpirit of ſalt, we let 
fall a drop or two of the yellowiſh ſolution into a great proportion of 
the infuſion of galls, to which it preſently gave a deeper colour than 
HFunbridge water, or even that of the German-Spaw, uſually affords, here at 
London, with the powder of galls: ſo that we imagined, if we had then at 
Wand a competent quantity of the infuſion, the remaining part of the 
Wcrruginous folution wou'd have colour'd a ten times larger quantity 
f the infuſion, than our trial was made upon. This will be eaſily 
Tredited by him, who conſiders an experiment we, afterwards, made to 
She ſame purpoſe, by diſſolving half a grain of a marcaſite, taken 

p not far from London, in a ſmall quantity of ſpirit of nitre. This 
dlution we put into a pound of a pretty high tincture of galls, 
Wade by infuſing them in common water; and finding, as we expected, 

at the mixture grew very dark, we filled a vial with it, and emptying 
hat vial into a larger laſs we filled the ſame vial three times with 
gommon water to dilute it; notwithſtanding which, this new mixture, 
Peing put into one of our uſual glaſſes, appeared of a colour much 
Weeper than that which the water of Tunbridge, or the Spaw, had for- 
Wcrly given with the powder of galls: ſo that, probably, if another 
Fial of common water had been added, it wou'd yet have afforded a 
Purple colour, if not a deeper: ſo that one part of a diſſolved marca- 
fete te communicated a tincture of 61440 parts of the infuſion of galls. 
minen nd what makes the experiment more conſiderable, is, that this 
ace Pall quantity of marcaſite, was not it ſelf wholly ferruginous, or 
ind iP <falline : for, from our Engliſb marcaſites, as well as others, I have 
» ord btained a conſiderable quantity of ſulphur like the common fort ; be- 
des which, they afford a conſiderable one of a terreſtrial ſubſtance. 

% Uuu 2 Since 
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As far as I have hitherto obſerved, thoſe ferruginous waters that are Menrcme. 
not heavier than common water, and uſually prove diuretic, afford bu. 
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Meotcixe. Since, then, the marcaſite impregnated ſo much water with its groß 
parts, obtain'd by a bare ſolution, it ſeems highly probable, that th. 
ſame quantity of liquor may be impregnated by a far leſs Quantity 
of mineral matter, attenuated by being rais'd in the form of fumes 
exhalations #and, that imperfect or embryonated iron may be thus rai. 
ſed, appears from hence, that iron will manifeſtly emit copious fume, 
without the help of external fire. And if it be with ſome ſuch ſpiti 
tuous and volatile exhalations, that a mineral water, as thoſe of Th. 
bridge and Iſlington is impregnated, tis eaſie to conceive how they my 
ſoon loſe their chief virtues by the avolation of their fine parts, up- 
on their being removed to a diſtance from the ſpring-head. And tg 
make it probable, that vitriolate corpuſcles may be made to aſcend 
without loſing their nature, I ſhall here mention an experiment tha 
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I deviſed, to give ſome light into this matter. I had often found, , 55 43 
tryal, that a ſpirit, richly impregnated with volatiliz'd ſulphur, wou'd, WE 
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8 with vitriol, whether in the form of a powder, or a ſolution, produce 
in a trice, a very dark or blackiſh colour: and gueſſing, that in mer. 
cury, turn'd, by the addition of ſalt and vitriol, into corroſi ve ſublimate, 
many of the vitriolate corpuſcles might aſcend with the mercuri 
ones, I drop'd a volatile ſulphureous tincture upon good fſublimats 
and found it preſently turn to a very opake colour, To ſhey, ally, 
that to make a great dilatation or diſperſion of the ferruginous cot. 
puſcles of an ore or mineral, there needs no ſpirit of ſalt, or the like 
diſtill'd menſtruum; I procured, from a place where artificial vid 
is made, ſome of the liquor they employ before they caſt in iron, hpregn 
that being corroded thereby, it may increaſe the weight, and roy ed. 
give ſolidity and ſome other qualities to the deſign'd vitriol. tor dan h 
tho* this liquor be made without any chymical menſtruum, bu. y alter 
ly by rain or ſnow-water, that impregnates it ſelf with ſaline or me Hat the 
talline particles, in its paſſage thro* beds of marcaſites, that lic a- Nrefully 
poſed to the ſun and air; yet in this water ſuch numbers of terrug- or {© 
nous corpuſcles are diſpers'd, that having let fall four drops of it h good 
twelve ounces and a half of common water, this liquor, as I expect ure, lil 
was thereby ſo much impregnated, that, with powder of galls, it preſent ¶ outh w. 
ly produc'd as deep a colour as good Tunbridge water would have do" Wters, a 
So that ſuppoſing a drop of this liquor to weigh about a grain, abe adn 
ſome tryals purpoſely made we found it did, we ſee that one pil: Wl me, t! 
of the vitriolate water was able, manifeſtly, to impregnate fifteen hu: Wee, 1 
dred parts of common water. And yet, of theſe four drops or $11 ertain : 
of the vitriolate liquor, a conſiderable part may very probably be co y of th 

. cluded, from the way of its production, to have been rain-watcr ; ſnct, lybeate 
to examine this ſuppoſition, we ſlowly evaporated ſome ounces of 1. Pa; 
liquor, and found the remaining dry ſubſtance amounted not to r. 
fourth part of the weight of the whole; whence 'twas eaſie to 0 22. M., 
clude, that one grain of vitriolate ſubſtance would have impreg"2 ene or m, 


fix thouſand times its weight of common water, ſo as to make it ; 


of a Mineral Mater. gem 

to produce, with galls, a purple tincture. We afterwards found, up- Mzpicmne. 
on a careful tryal, that the experiment will hold, tho* the proportion CL WW 
of the water, to the grain of tinging ſubſtance, ſhou'd exceed that 
bove- mentioned by the weight of ſome hundreds of grains. y 
28. IWWhether, and how much, the earth of the mineral water loſes by a 
rang and laſting ignition what changes of colour, &c. it thence receives; 
F-lechcr it be, of it ſelf; capable of vitrification ; and what colour it will 
inert to fine pulverix d Venice glaſs, when exatily mix*d therewith, and 
rd into @ tranſparent glaſs. 
E 29. The economical and mechanical uſes of the mineral water in brewing, 

loking, waſhing of linen, tanning, dying, &c. as theſe may, ſeverally, aſſiſt 
Ln covering the ingredients and qualities of the liquor. 
30. How to imitate the natural mediciaal waters, by chymical and other 
Wriifcial means, in order to diſcover the quality and quantity of the ingre- 
Ws that impregnate the ſame. 
E To make a ſuccedaneum for mineral waters, ſuch as thoſe of the 41e 
Vo or Tunbridge, we took one part of very good filings of iron, and Spaw eter. 
Nen parts of good diſtill'd vinegar, Theſe were put into a bolt-head 
ell ſtopt; and then, in a mild heat of ſand, we digeſted them for about 
o days, and afterwards augmented the heat till the liquor appear'd 
df 2 deep orange colour, yet tranſparent. Part of this tincture we 

oured off, and kept well ſtop'd by it ſelf ; becauſe, tho* by a longer 


ix? igeſtion and a greater heat, we obtain'd a very red tincture, yet we 
ol id not ſo much value it, becauſe, when the menſtruum is too much 
ON, npregnated, the metal uſually precipitates, and the fine colour is de- 
nd royed. Of the firſt tincture we let fall four drops into eight ounces 
For d an half of clear common water, whoſe colour was not thereby ſenſi- 
are» ly alter'd; and the vial, containing this mixture, being well ſhaken, 
m 


gat the tincture might diffuſe it ſelf the more thorowly, we kept it 
refully ſtop'd for uſe, as being our factitious Spaw water. A ſpoon- 
or ſomewhat more of this, with about a quarter of a grain, or leſs, 
good freſh powder of galls, would preſently afford a purpliſh tin- 


Ge, ure, like that of natural ſprings impregnated with iron; and if the 
cle outh were waſh*d therewith, it appear'd to have, like thoſe natural 
do, ters, a manifeſt ferruginous taſt. But theſe artificial Acidulæ ought 
be adminiſter*d ſoon after they are made; for experience has inform- 
e pin me, that when kept too long, they loſe much of their briſkneſs and 


1 hu ce. 1 ſometimes here perceived, there would ſubſide to the bottom, 


ora a ertain reddiſh ſubſtance, as it were oker, which ſhew*d the degene- 
x col- Wy of the liquor: and ſome ſuch thing I have obſerv'd in natural 
bac lybeate waters, too long or negligently kept. 

of 831. Particulars omitted, but direttly belonging to the hiſtory of mineral 
to | Hers. | 

o co. Miſcellaneous obſervations and experiments, indiretily referable either 


ie or more of the ſpecified heads, or to the common ſubjett of them all. 


| 2 e. 


618 FHeads for the Natural Hiſtory 


| be ob/ 

. IF oy 

15. 

i 8 i the fig 

Mep1cive. E come, in the laſt place, to give a ſet of heads for the bite fe 
— of a mineral water, conſider'd as a medicine. EE 

mo 2 1. To what tempers and conſtitutions the propos d mineral water i, y, ring t 

_ 4 min-ol moſt proper, to what leſs proper, and to what noxious or inconvenient * 

water conſi- 2. In what ſtated diſeaſes and particular caſes it is proper, or ſuſpeci OT 
dered as @ be dangerous, if not certainly hurtful. 17. 
medicine. 3. What difference there is between the water taken up, and 22 
drunk at the ſpring it ſelf, or other receptacle, and when carried u red, 

diftance from thence, whether in open or well clos'd veſſels. Pate 1/ 

4. The manifeſt operations of the water in thoſe who take it, whether h 18. 

vomit, ſtool, urine, or by any two, or all of theſe ways together. Wpdled 70 

5. Whether any occult virtues are diſcoverable in the mineral water, i gelber 

if any, what they are. ; | bd with 

6. What difference in the effects of the mineral water proceeds frm it h. od « 

ing drunk, all of it, quite cold, or hot, or luke-warm, or one part ub 19. } 

in one of theſe tempers, the reſt when in another. 1 ati 

7. How to promote or facilitate the operation of the water in ſin, ren 5 

taking it in bed, and in others, by moderate exerciſe. the na 


8. What aſhſtance may be afforded to the operation of the water, b. 20. 0 
ing with it, eſpecially in the firſt draught, ſomething to mae it pdf ll. by weg 
ter, to corrett its crudity, or ſtrengthen the ftomach and viſcera. dime: 

9. What advantages may accrue from preparing the patient's body en WR. Y bade 
he enters upon his courſe of the waters; and what inconveniencies na . admin ; 
tend the neglect of ſuch preparation, eſpecially in groſs, foul, or mub 21. 5 
ſtructed bodies. : „ 7 4570 

10. The aſſiſtance the water may receive by gentle purging medicines, i 


we veins 

eetly given at er intervals. , or 
yi I j The ww” hl doſe or quantity of the water to be taken 0! vii 2 Tok, 
the compaſs of time wherein it ſhou'd be all drunk ; and the grodul But 1 | 
creaſing and leſſening the doſe required at the beginning, and ſometim;; bn Ents, or 
the end of the whole time appointed for taking it. ; 4 = Wdy. A 
12. How much the greater or leſſer ſpace of time, ſpent in taking =" Wtory, b. 
conduces to its good effetts ; and what is the fitteſs meaſure of time 40 e fied t. 
the drinking of it; reſpelt being had to the patient's ſtrengtb, diſeaſe, lle an it in 
of the year, the accidental temperature of the air, and other conſanuſſ Thus m 
circumſtances. | 2 urate h 
13. Whether the drinking of the mineral water, for ſeveral years 4 p 8. 'T 

be found neceſſary, or more beneficial, than to intermit it ſometimes, Mh a my] 


effects 
once, ay 


year or two, or perhaps longer, and then to repeat the uſe of it. 


14.1 


of a Mineral Water. 


are apt to fallow @ negleft herein. 

| 15. The ſigns that ſhew the water to work kindly and effectually; and 
he figns of its doing the contrary z with thoſe of it having proved already 
Luriful ; or of its being likely to prove ſo. 


ring the courſe, or ſome time after tis over ; eſpecially to perſons of particu- 
Wer conſtitutions, or in particular circumſtances ; and the means to prevent 
lor remedy ſuch inconveniencies. 

E 17. Whether it is neceſſary, or uſeful, to take phyſic, after the courſe is 
Wiſhed; and, if it be, what are the filteſt times and medicines to be em- 
Wlcyed, to prevent any bad effects; and what is the danger of neglefing to 
ate uſe of them. 

W 18. Mbeiber, and how the mineral water may be uſefully given, by being 
added to other liquors, or thihgs; as by boiling meat in it, or by receiving, 
hel ber with the addition, a farther preparation, as when wine, &c. is mix- 


1 
109. Vbetber any ſuch ſaline, or ather ſubſtance, may, by evaporation, 
/piſſation, calcination, &c. be extracted from the mineral water, as, being 
„„in 2 ſmall doſe, may be ſubſtituted as a ſuccedaneum to large quantities 
the natural water. 
1 WT 20. Of what uſe the mineral waters may prove, when outwardly applied, 
';- by waſhing ſore eyes, or ulcers bathing in it, &c. and whether the mud, 
ſediment, it leaves where it paſſes, or ſtagnates, being externally applied, 
Y have the ſame, or other medicinal virtues 5 and if ſo, how that is to 
9 01 adminiſtred to make it exert them. 
þ 21. Some mechanico-medical trials ta: be made upon animals, which may 


55 hi; 


ee; 
wal th 
5 beſt 


ry long, without allowing him any other _— than the mineral water. 
But I propoſe ſuch particulars as theſe, only as analogous experi- 


01" tory, belong properly to phyſicians ; many of whom are far better 
01a lifted to cultivate this ſubject, than I: for which reaſon I willingly. 
16: 9 on it into their hands. i 

[0101881 bus much, however, I muſt be allowed to ſay, that to compile an 


urate hiſtory of mineral waters, is a taſk of exceeding great diffi- 


rage 
af . , 
effects of theſe waters, that to comprize ſo many different things 


oe and ſurvey them at one view, ſo as to be able to pronounce 
14. ” 


16. The inconveniencies, or ill accidents, obſerved to happen, either du- 


V woith it; or when with milk tis mage into poſſet=drink ;, or, laſtly, when 
ed with malt alone, or with malt and hops, and ſo turned into ale or beer. 


p us to conjetture at the qualities of mineral waters; as by injecting it into 
be veins of a deg, to try, whether: it will coagulate his blood, make it more 
Wd, or poeverfully operate by vomit, ſtool, or urine ; as alſo by keeping a dog 


nts, or ſuccedanea to trials, that cannot well be made in the human 
Ny. And, indeed, all the heads of this third part of our deſigned. . 


ty. There are ſo many circumſtances of ſeaſons, . weather, place, 
Wi a multitude of other contingencies, which may vary the phenomena 


with: 


519 


14. The regimen, as to meat, drink, exerciſe, ſleep, &c. that ought to Mev1ci ur. 
be obſerved by thoſe who take the water; and of the inconveniencies that 
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Wholſomneſs and Unwholeſomneſs 


EF IHE 


A 1 K 


' HE. principal thing upon which the wholeſomneſs and un- Mepiciwe. 
wholeſomneſs of the air depends, is the impregnation it 9 
; receives from ſubterraneal efluvia, And, tho? this be a cauſe 7* Pe 


. . or unheal, 
133 overlooked by phyſicians, yet *tis often very conſiderable in f- — 
ts effects. 


air, greatly 
The effluvia that affect the air, may be diſtinguiſhed into ſeveral end «por 


orts, according to their reſpective natures : but I ſhall now only take — 
notice of the differences which may proceed from place and time. 
Wich regard to the former, ſome of them ariſe from the cruſt, or 
more ſuperficial parts of the earth; and others have a deeper origin, 
Þ\cending out of the lower parts, and bowels of the terraqueous globe. 
And in reſpect of the latter, ſome ſubterraneal effluvia are almoſt con- 
ſtantly ſent up into the air, which I therefore call ordinary emiſſions ; 
and others aſcend but at certain times, diſtant from one another; and 
heſe I call extraordinary emiſſions 3 whether they come at ſtated ſea- 
ons, and fo deſerve the title of periodical ; or uncertainly, ſometimes 
Pith far greater, ſometimes with much ſmaller intervals; and ſo may 
pe called fortuitous or irregular. 
| Tis frequently obſerved, that marſhy grounds and wet ſoils, are 
nhealthful, becauſe of the moiſt and crude vapours, that the ſtagnating 
raters ſend up too plentifully into the air. On the other hand, dry 
Nils are generally look*d upon as healthy, And, indeed, theſe obſer- 
Pations ſeem moſt commonly to hold true: but, beſides what can be 
gulily aſcribed to ſuch moiſt vapours, or dry exhalations, in many places 
Vor. II. 53 the 
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Mevicixs. the wholeſomneſs or unwholeſomneſs of the air, may be aſcribe |, 
WY VV ather farts of effluvia, from the ſoil, than thoſe that act merely, , 


perhaps, principally, either as moiſt or dry, 
To deliver my thoughts the more diſtinctly upon this ſubject, I (yi 


when 
carth 


lay them down in four obſervations, or propoſitions. Tt 
E havin 
1. | ſom e 
| | E 1 obſc 
It. feems probable, that in ſeveral places, the wholeſonmeſs or unh chat p 
neſs of the air, in the general, may be, in great meaſure, due to falle. N very h 
raneal expirations, eſpecially to thoſe I call ordinary emiſſions. ſeemec 
| Iime-ſt 
For, in ſome places the air is obſerved to be much more healthy, Nair: x 
than the maniteſt qualities of it would make one expect: and, in man; MWlime-ſt 
of theſe caſes, I ſee no cauſe, to which ſuch a happy conſtitution mi Mit thay 
more probably be aſcribed, than to friendly effluvia ſent up from th: MF And 
foil into the air; which particles, either by promoting perſpiration, What at 
or by hindering the production, or checking the activity of morbit: of lime 
ferments; or by mortifying and diſabling ſome noxious particles, tht t, ver; 
would otherwiſe infeſt the air, c. may greatly contribute to keep the he foi] 
bodies of ſuch as live in that air, in the regular and deſirable ſtate, w WF An i 
call health. I know ' tis generally thought, that mineral bodies ſnd emian 
up exhalations, hurtful to plants and animals; but when we ſpeak of ften w 
ſubterraneal things indefinitely, we include more particulars than moſt reathe 
men are aware of; there being a great number and variety of bod, s; a 
that nature has lodged in her ſtore-houſes under the furface of the act of 
earth, And of theſe differing ſorts, tho* *tis probable the eMuvia of > found 
the greateſt part are unhealthful to man, yet there may be ot ling 
friendly to him. It has been obſerved, that over ſome tin: mines n mes, 
the weſtern parts of England, not only trees, but far more tend Pere ra 
plants, proſper and flouriſh ; and I have ſeen verdent trees growiag Wide to 
Juſt over a vein of another ſort of mineral, that lay near the ſurf: nabar 
of the earth: *tis likewiſe obſervable, of ſuch as conſtantly dig f Id whe 
thoſe tin-mines, that they arrive at a great and vigorous age. An ls ſh 
an ancient poſſeſſor of ſome of theſe mines aſſured me, that tho nta tt 
of thoſe viſible fumes had a ſmell that participated of ſulphur, * HE ot! 
bitumen, yet others were well ſcented. I remember too, that a fr t reac 
of mine, and another gentleman, being partners in a chargeable atem Pence t. 
to diſcover a mine; in digging deep for it, they accidentally broke 1 tle an 
a vaſt ſubterraneal cavern ; into which, becauſe the diggers would 0 ce, a! 
venture, one of theſe gentlemen cauſed himſelf to be let down, e' whi 
there found the air very temperate and refreſhing ; ſo that he bes in 
breath'd it with delight: and on the ſoil he diſcovered many We wit 
various minerals, moſt of them embryonated, or imperfectly form uſp 
wr, ; 


with plenty of a kind of mineral earth, whoſe ſmell was fragrant, % 


very pleaſant, both in his judgment, and that of ſome ludies. 4 l ably be 
| Wilt | 
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as to ſpend moſt of its odoriferous particles, yet the ſmell it ſtill re- 
tain'd, was, tho' faint, yet pleaſing. | 

That from foſſils lying hid under the ſurface of the earth, and 
having a cofifiderable ſpread, there may plentifully aſcend whole- 
ſom effluvia into the air, ſeems to me the more probable, becauſe 
© 1 obſerved, at a certain place in Ireland, a very large ſheep-walk, 
that produced ſhort, but excellent graſs ; the ſpot being juſtly reputed 
very healthful : the reaſon whereof, from conſidering the circumſtances, 
© ſeemed owing to this, that the ſoil was ſuſtained by a large tract of 
© lime-ſtone, which, I ſuppos'd, continually emitted exhalations into the 
air: and it has been long and generally obſerved, that as far as the 
© lime-ſtone extends, that tract of ground makes the ſnow which falls on 
Pit thaw much ſooner, than on the neighbouring lands. 
E And a perſon, who had been employed in ſeveral mines, told me, 
that at a place in Derbyſhire, he and others had obſerved, a large tract 
of lime-ſtone-land to be ſo warm, as to diſſolve the ſnow that fell on 


it, very much ſooner than another great tract bordering upon it, where 
th: the ſoil lay only upon free- ſtone. 

An ingenious perſon, alſo, who had viſited the Hungarian and Bo- 
en an mines, told me, that during his ſtay among the former, he 
- of fren walked abroad with the overſeer of them, who delighted to 
"ol reathe the freſh morning air, upon ſome hills abounding with mine- 
ics, Is; and that his guide made him obſerve, when they were over a 
the fact of land which afforded a noble kind of ore, called Rot-gulden-ertz, 


la of > found the ſmell to be pleaſing, and the air refreſhing. And tho? in 
the: eſſing over ſome other mines, he found himſelf moleſted by offenſive 
en mes, he felt no ſuch effect, when upon that ground under which 
end Pere ran veins of cinnabar, or a mine of quick-ſilver ore: and his 
wing ide told him, that next the Rot. gulden-ertæ, the ſoil containing theſe 
irfac: nabarine veins, was that whoſe air was the moſt eligible for pleaſure 
ig nd wholeſomneſs. And no wonder, that in ſome places the ſubjacent 

An fTils ſhould impregnate the air with wholeſom eMuvia ; for I once 
„nd a tract of ground, famous for a good pottery, where, beſides 
ir, Many other mineral earths which I took notice of, there was a groove, 
frien Wat reached fifteen or twenty feet beneath the ſurface of the earth; 


rem: ence they dug up a kind of white clay, ſo richly impregnated with 
ke n tile and noble parts, chat it afforded a chymiſt or two of my acquain- 
11d ndt t ce, a large quantity of a ſubtile ſpirit, of a volatile and ſaline na- 


Wc, which, upon trial, they highly extolPd for its cordial, and other 


u, and . 
tues in phyſic; and which, by ſome peculiar mechanical trials I 


ne 1002 


ny an Ne with it, I concluded to abound with a volatile ſalt, not unlike 
ood" of urine or hartſhorn. Since then, ſome ſuſpected foſſils may be 
nt, all Wiched with medicinal and fugitive ſalts and ſpirits; it may rea- 


And, 


Wavly be ſuppos'd, that theſe aſcending into the incumbent air, will 
wii 


* + + 2 highly 


when ſome of thoſe minerals were brought to me, a ſmall lump of this Meprciwr. 
earth that was among them, having now been kept ſo long in the air, CG 
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Mrpiemx. highly conduce to the wholeſomneſs of it. And the chymical exami. 


mine 


nations I have made of ſome boles, and other bodies, which are un. three 
regardedly comprized under the confus'd notion of earths, makes ws orm 
ſuſpect, that. there may be far more ſpecies of ſalubrious foſſils, tha, of tl 
are yet taken notice of. wer 
But it will appear the more probable, that ſubterraneal tracts 9 being 
great extent, may, for a very long time, ſend up into the air, lang: ed li 
expirations, not diſcernible by any of our ſenſes, from conſidering raliſts 
that the common air wherein we live and breathe, always abound; marc: 
and, for many ages, has been impregnated with the olevefal magnetic than 
effluvia of the earth, which our Gilbert and others, have proved 9 E woulc 
be a great, tho' languid magnet; and whoſe emanations, as they con- of vit 
ſtantly ſtream thro? the air, are capable of paſſing thro? the pores of which 
glaſs it ſelf, and atting almoſt inſtantaneouſly, yet maniteſtly, upon or ma 
bodies hermetically ſealed up in it. But, tho' it may hence probably BR found 
appear, that the wholeſomneſs of the air in ſome places, is chiefy, to me: 
or at leaſt in part, due to the wholeſom expirations of ſubterranc! MM and ra 
bodies; yet, generally ſpeaking, the air is depraved, in far more plac heavy 
than it is improved, by being impregnated with mineral expiration, ſo far 
And, indeed, among the minerals known to us, there are many m hours, 
noxious, than wholeſom : and the power of the former to do miſchief, N prepar. 
is far more efficacious than of the latter to do good; as we may gue 
by the ſmall benefit men receive in point of health, by the effluvu df 
any mineral, or other known foſſil, in compariſon of the great 0 
ſudden damage that is often done by the expirations of orpinent, i pr 
ſandarach, and white arſenic. The ingenious perſon, lately mentioned, 
told me, that when his guide and he walked over ſome veins of the: 
noxious minerals, he met with ſeveral odorous ſteams, which, tho WS By e 
differing from one another, agreed in being all offenſive to him; and, e this 
particularly, ſome of them by their ſharpneſs, and others by giving hin re cal 
a difficulty of reſpiration. We may here take notice of the Avern, Ho w 
ſaid to be found, ſome in Hungary, and ſome in other countries; whore in 
there aſcend out of the earth ſuch noxious and plentiful exhalations, 3 at par 
kill the animals that draw in the air they infect; and ſome of thin nd flu 
are able to ſuffocate even the birds that fly over them. But the {1s und 
are numerous places, where *tis leſs manifeſt that hurtful exhalatios Wh That 
aſcend into the air. Whole tracts of land, near the ſurface of ti: m for 
earth, ſometimes abound with marcaſitical minerals, as theſe do vr; fro 
a ſharp vitriolic ſalt ; which, together with the ill-condition'd ſulp tle or 
they alſo plentifully contain, aſcend into the air, and render it corroſ at in ! 
I once took ſome Engliſh ſhining marcaſite, and caus'd a pound of mwented 
to be diſtill'd in an earthen veſſel, with a ſtrong fire; by which mel For, 1 
notwithſtanding its dryneſs, I obtained two or three ſpoons. full ot be p 


limpid liquor, that ſmell'd very ſtrongly, like Gas ſulphuris ; and = the c 
pear*'d manifeſtly to be of an acid nature, both by the taſt, and by rea * Cilte; 
ly corroding, and diſſolving unbeaten coral, even in the cold. And it | ey are 


mi 
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ſorm of very agile corpuſcles, faſten'd themſelves all about the inſide 
of the receiver, and there compos'd ſeveral thin coats, or films, as 
rere, of ſulphureous matter ſticking to one another; which, at their 
being firſt taken off, and for ſome time after, might be bent, or fold- 
od like leaves of paper, but afterwards harden'd in the air. Mine- 
-aliſts, and credible authors, mention ſeveral places as abounding with 
| marcaſitical foſſils 3 but J am apt to think, they are far more common 
than is vulgarly taken notice of : for T have met with them where one 
| would little expect them. And, tho? in Exgland all our vitriol be made 
of vitriolic flones, or bodies that paſs for ſtones 3 yet that is not true 
which our mineraliſts thence conclude, that there is no other vitriolic 
or marcaſitical matter in England; for a famous dealer in foſſils, having 
found a mine, which he knew not what to make of, addreſſing himſelf 
to me, I diſcover'd it to be a vein, that lay at ſome depth under ground, 
and ran along like a vein of metalline ore, conſiſting of a black and 


ſo far of a vitriolic nature, that, to my wonder, it yielded in a few 
ours, plenty of pure vitriol, without any troubleſome or artificial 
preparation. 


. . 


t is probable, that, in ſeveral places, ſome endemical diſeaſes, principally, 
or at leaſt in part, depend upon ſubterraneal ſteams. 


hele 

thy By endemical diſeaſes, I do not only mean ſuch as are very peculiar 
and, o this or that country; as the Plica is ſaid to be to Poland, and there- 
hin Pre called Polonica; or an odd kind of colic in one part of France, 


om whence *tis termed Calique de Poifzou ; but alſo thoſe that rage 
Wore in ſome countries than in moſt others, as agues in Kent, and in 
hat part of Eſex they call the Hundreds; the conſumption in England 


then I Ind fluxes of the belly in Ireland, where they are ſo common, as to 
ther I gas under the name of the country diſeaſe. 

tio That theſe endemical, or local diſtempers, in many places proceed 
of hom ſome exceſſive heat, moiſture, or other manifeſt quality of the 
) vr; from bad diet, vulgar intemperance, and other cauſes that have 
acute or no connexion with ſubterraneal reeks, I readily grant; but, 
row at in ſome places they may either be principally caus'd, or much 
d oft mented by noxious effluvia, I am inclin'd to ſuſpect. 


meu For, 1. There are ſome places, in which the endemical diſeaſe can- 
Pt be probably imputed to any manifeſt cauſe ; ſince it often happens, 
Wat the cauſes aſſign'd of them, if they were true, muſt produce the 
e diſtempers in many other places, where yet it is notorious that 
ey are not endemical. | 

| 5 2. Sub- 


| 


mine 


heavy matter; which, upon a few eaſie trials, I quickly found to be. 
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mineral afforded me, together with this liquor, about an ounce and Mevrcrne: 
three quarters of inflammable ſulphur 3 part whereof, aſcending in the &V>—w 
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tent. I have ſometimes obſerved, and that in more countries than gy 
"oy 
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2. Subterrancal bodies may ſend up large ſteams, of different king; lo 
ana 


an ina 


ſuch « 
denom 


3. The materials that ſend up theſe effluvia may be of a large ex. 


a whole tract of land abounding with minerals of one kind; and at 


no great diſtance from it, another large tract, whoſe ſubterraneal pit og 
abounded with minerals of a very different ſort. part 0! 
4. Tis, alſo, highly probable, from the nature of the thing, thy Th 
thoſe large ſteams which impregnate the air, may greatly conduce t * =; 
make it hurtful to a human body, in a way requiſite to produce a dt. 1140 
terminate difeaſe. And, ſome parts of the ſubſtance of the air, . een 
only affect human bodies, or, at leaſt, many individuals among them, 3 
as they are taken in by reſpiration, but as they outwardly touch the WG — 
{kin : and the {kin being full of pores, perhaps of different ſizes ng WM, @1;, 


figures, thoſe corpuſcles that get in at them, may have their operation, Mell be 
even upon the moſt inward parts of the body. : 

Tis obvious that I here take the air in its more vulgar and lu 
ſignification, for the atmoſphere, which abounds with vapours, ex. 
halations, and, in a word, with corpuſcles of all ſorts, except the 
larger kind of ſpringy ones; and many of them may be fo ſmall, an 
ſolid, or ſo conveniently ſhap'd as to enter ſome of the numeroy 
orifices of the minute glandules of the ſkin, or at other pores of i 
Thus, tho' paper be not pervious to the uncompreſs'd elaſtic parts of 
the air, yet it may be eaſily penetrared by other corpuſcles of the 
atmoſphere : for, I have prepared a dry body, out of a ſubſtance be- 
longing to the animal kingdom, which being wrapp'd up in payer, 
would, without wetting or diſcolouring, or any way ſenſibly altering 
it, paſs in a trice thro* the pores of it in fuch plenty, as to exert a 
manifeſt operation on bodies placed at ſome diſtance from it. And, 
tho” a bladder almoſt full of air, having its neck well tied, be held 
near the fire in various poſtures, the elaſtical air, tho? rarified, 9 
attenuated by the heat, will rather burſt. the bladder, than get out a 
its pores 3 yet we have often prepared a certain ſubſtance, belonging t0 
the mineral kingdom, that, if a bladder were wet or moiſt, woull 
readily pervade it, and have a ſenſible effect even upon ſolid bots 
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placed within it: yet the bladder of urine conſiſts not of a ling: Wiſs, and 
membrane, and is, probably, of a ſtronger texture, than many otte Noise. 
membranes of the body, or the epidermis. But it may be faid, & HPtile, t. 


ſcarce conceivable, that in ſo many ages as endemical diſeaſes hut 
afflicted ſome countries, the ſubterraneal matter, to which I, in gelt 
meaſure, impute ſome of them, ſhould not be ſpent and exhauſt, 
And, perhaps, indeed, ſome diſeaſes may have ceaſed, in places whe 
they were once endemical; and others may have appeared in tiKi 
ſtead. Tho? 'tis very poſſible, that many ſubterranea] bodies, wic 
emit effluvia, may have in them a kind of propagative of ſelf· mull 


plying power; proceeding from ſome ſeminal principle, or dome! 


+ 
1 
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analogous to a ferment 3 or elſe ſome maturative property, whereby Mzv1crxe, 
in inanimate body may gradually admit of ſuch a change, or acquire 
ſuch qualities, as ſeem perfective of it, and, perhaps, give it a new 

| denomination, 

But we know nothing of the nature, or conſtitution, of the lower 
part of the terreſtrial globe; and but little, experimentally, of what 
lies beneath that very thin cruſt, to which human induſtry has been 
hitherto confined, Whence it is not abſurd to ſuſpect, that from the 
lower ſubterraneal regions, there may be, either continually, or perio- 
dically, emitted into the region of mines, great plenty and variety of 
mineral exhalations, which continually repair the loſs of thoſe, that, 
from time to time, aſcend out of the foſſil region into the atmoſphere. 
| But farther, bodies fo heavy, and conſequently ſo abounding in parts 
Jof ſolid matter crowded together, as minerals, and other foſſils, may 
well be ſuppos'd capable, without great waſt, to emit numerous ſuch 
minute particles as efluvia, for an exceeding long time. Tis ſurprizing, 
Show long ſome load-ſtones, ſever'd from their mine, have been kept 
Wn the air, without any ſenſible diminution of their virtue. An eminent 
phyſician, who was ſkill'd in perfumes, affirm'd to me, that an adven- 
Fitious perfume, introduced, by art, into a ſilver watch-caſe which he 
ſually wore, continued to be well ſcented for ſixteen years. The ſame 
erſon had a way of perfuming factitious marble quite thorough, whoſe 
rateful ſcent he affirm'd would laſt exceedingly ; and of this perfumed 
parble he preſented me a ball. 

We muft, alſo, obſerve, that ſubterraneal efluvia may contribute 
endemical diſeaſes, not only as they vitiate the air, but as they 
pregnate or deprave the aliments : for, they mix themſelves with 
e water, which either men drink, it felf, alone, or make into 
itious liquors. And that many waters are imbued with mineral 
rpuſcles, may be judged by ſome of the medicinal ſprings : for, 
mo" {cveral Acidulæ and Therme afford a large quantity of palpable ſul- 
tur or ſalt, yet all do not; and having purpoſcly examined a famous 


of 
the 
he 
er, 
fig 
rt 
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held 
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ut at 


ng t0 ing, I could, with a pair of nice ſcales, ſcarce diſcover any ſenſible 
woull erence between the medicinal water, and the common water that 
bolt Ws to be met near the ſame place. And that which impregnated 
ſingle 1 , and which J found by trial on my ſelf, enabled it to work very 
olle Paifeſtly like a mineral water, was a fort of corpuſcles ſo minute and 
d, eile, that if the bottles were not kept well ſtopt, they would in a 
s hav rt time vaniſh, and leave the liquor diſpirited. Experience has 
1 great ured me, that there are ways of making common water violently 
zaultel BW! noxiouſly operative upon human bodies, tho? its ſenſible qualities 
sher ed not make one ſuſpect any change in it. How little change is 
n tht Be in water, and ſome other liquors, that are render'd ftrongly 
wich etic by Crocus metallorum, and by antimony vitrified without addi- 
f. mult. And if ſuch exhalations as ariſe ſrom the Averni, ſhould, as they 


mething 


5 may, meet either with running, or ſtagnant waters, in their aſcent, 
ant 


I there. 
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Mrpicie. there is little doubt but they will impregnate them, and make them 
noxious. 

But the effluvia of the lower parts of the earth, may have a greater 
ſhare in producing endemical diſeaſes, by mixing with the water, ang 
other liquors, that are neceſſary to the nutrition and growth of Vege. 
tables, which may thence become unhealthy aliment. And theſe not. 
ous exhalations will, probably, in many places, impregnate the juice 
of the earth, much more than running or ſtagnant waters; becauſe th, 
difficulty of pervading the earth in their aſcent, may fo long che; 
them, as to render them very numerous in a ſmall ſpace ; and, perhayy, 
make them convene into bodies, ſo far of a ſaline nature, as to | 
ſoluble either in common water, or ſome other ſubterraneal liquor; by 
means whereof, as vehicles, they may infinuate themſelves into th 
roots of plants, and be thence conveyed to other parts. A famgy 
chymiſt, who liv'd in a country abounding with mines of vitriol, tl 
me, he obſerved, that the oaks growing over them were remarkabl 
more ſolid and heavy, than thoſe trees elſewhere are. And the pa 
of ſome minerals are capable of inſinuating themſelves very plentifl. 
ly into the pores of growing vegetables, without being really ſubdue, 
by what the philoſophers call the concocting faculty of the plan; 
whilſt, inſtead of being aſſimilated by the vegetable, they retain ther 
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Wat are 
own mineral nature; and upon the receſs, or evaporation of the ji f hurtf 
that ſerved them for a vehicle, may ſometimes diſcover themſelves 6 WWhem (1 
the naked eye. For, I have ſeen a piece of a vine, that grew nt far Hurt of 
from Paris, which being broken, a multitude of the internal pores of Hrprizin 
the root, and part of the trunk alſo, appeared to be ſtuffed with thoſe 


corpuſcles of a marcaſitical nature; as was plain by their colour, ther + 


ſhining luſtre, and by their weight. Huviati: 

And ſince men feed not upon either beaſts, or birds of prey, vere are 
upon ſuch as eat graſs, ſeeds, or other vegetable ſubſtances, and dn it an 
nothing but water; the noxious exhalations that render vegetables Wt quali 
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water unwholeſom, may, by that means, have a very bad influence us 
ſuch animals, as are fed with ſuch depraved vegetables, and drink ft 
noxious waters; and, conſequently, may be very hurtful to choſe me | 
who eat ſuch animals; and, by the depraved aliment they afford, «i 
termine them to that endemical diſeaſe, which ſuch vitiated nutrins 
is fitted to produce. 4 

ITis poſſible, alſo, that in certain places the latent minerals mij 


of ſuch a nature, that their efluvia, inſtead of promoting, . —_ pol 
production of ſome particular diſeaſe, whether epidemical, or er - lereof ſo 
cal, in the bodies of the inhabitants. For, as phyſicians obſerve, HM require 
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the more manifeſt morbific cauſes of ſome diſtempers, are quite con 
to thoſe of others; ſo it ſeems not improbable, that there May) 0 
be a mutual contrariety between theſe latent morbific cauſes, ſent 
by ſubterraneal agents. And, therefore, it's no wonder, it ſome 


theſe ſhould either diſable ſuch to which they are hoſtile, or ſhows 
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thoroughly drench'd with common water, will, in a ſhort time, grow 
intenſely hot, and ſend out a thick ſmoke, like that of good quick- 
lime, whilſt *tis ſlaked with water. 

A domeſtic of mine, who liv'd in the north of England, aſſured 
me, that in a certain mineral groove, which he had often occaſion 
to reſort to, the damp would annoy the workmen more than once 
in one day. And from others, converſant in mines, I learn'd, that in 
ſeveral places, they were infeſted with damps, that came not at ſta- 
ted periods, but irregularly ; ſometimes with much greater, and ſome- 
times with far leſs intervals between them: the times of their dura- 
tion being alſo often unequal, So that, ſuppoſing ſuch noxious efflu- 
ia to be plentifully emitted from the lower parts of the ſoil, it need 
de no wonder, that an epidemical diſeaſe ſhould rage in a particular 
Wown, or part of a country, without ſpreading much farther ; and 
What it ſhould begin ſuddenly in places where it was not expected : for, 
Wheſe ſwarms of effluvia being produced by caſual concourſes of cir- 
Wunſtances, may often be excited, and invade this or that place, with- 
put giving the inhabitants any warning. And *tis not always neceſſary, 
at fuch noxious efluvia ſhould be generated juſt under the places 
mb. ey moleſt ; ſince the motion of the air may ſuffice to carry them 
ar WW the town or other place that feels their ill effects: and yet they 
len Way ſeem to be almoſt confin'd to thoſe places; ſometimes, becauſe 
| ol! Wie neighbouring parts are not ſufficiently inhabited to make their ill 
« of Wal ities taken notice of; but more frequently, becauſe, by being dif- 
cal. We'd thorough a greater tract of air, they are more diſperſt in their 
der lage, and thereby ſo weaken'd, as not to be able to do any con- 
fan WWerable miſchief. 

e Nor is it always neceſſary, that the harm done by theſe morbid 
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(iro; nſtitutions of the air, ſhould proceed only from ſubterraneal exha- 
s pi ions, meerly by virtue of their own qualities, which they bring with 
lation em from under-ground. For, *tis very poſſible, that theſe effluvia 


a Wy, in their own nature, be either innocent, or at leaſt not conſide- 


Phu bly hurtful ; and yet become very noxious, if they chance to find 

and e air already imbu'd with certain corpuſcles fit to aſſociate with 

d um: for, tho' theſe ſorts of particles were, perhaps, neither of them, 

gulatt part, conſiderably prejudicial, yet there may from their combinations 

*Y ult corpuſcles of a new and very morbific nature. Thus the ſpiri- 
jon 0 


dus ſteams of ſalt- petre do not . ſenſibly work on gold, no 


em, re than the ſpirituous parts that the fire raiſes from ſal-armoniac; 


t, wt. when theſe two ſorts of particles unite, there will reſult certain 
nts VF puſcles of a new nature, that compoſe the liquor call'd Agua regis ; 
courl: ich by its fretting quality corrodes and diſſolves gold. - 

ort d as this liquor, being at once poured upon ſilver, gold, diamonds, 
pears ies, Sc. will leave all the reſt uncorroded, and fall only upon 
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mixing with two or three pounds of fine powder of common brim- Mzvrctxs. 2 
tone, a convenient quantity of filings of iron; for this mixture being & WV WV 
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Meprcixz. the gold; ſo, the new corpuſcles produced in the air, whether attrag. 
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4 tl 


ed in reſpiration, or entering in at the pores, being carried up ang « or 
down by the blood, or other fluids of the body, may paſs by fome « y 
parts without doing them any ſenſible harm, and attacking other « th 
there produce ſome diſeaſe, ſuch as the fabric and ſituation of the nan O1 
peculiarly diſpoſe it to admit. | 3 = 
And this hypotheſis of ours well agrees with the very ſhort duration ſudde 
of ſome epidemical diſcaſes, in certain times and places. For either ai aſcene 
the morbific expirations aſcended into the air at once, or, at leaſt, i ler ve 
a ſhort ſpace of time, and ſo were eaſily ſpent; that is, by being dif. up; | 
fuſed or diſperſed, too much weakened to do any great miſchict blaſtec 
elſe the ſubterraneal commotion that produced them may paſs on frgn pojſon 
one place to another, and ſo ceaſe to afford the air incumbent on th {$1 
firſt place, the ſupplies neceſſary to keep it impregnated with noxigy ſtilent. 
exhalations. Thus we ſometimes obſerve certain epidemical diſentz y M ariſe fi 
have, as it were, a progreſſive motion, and leaving one town fre, am at 
paſs on to another. 7 chiefly 
And as ſometimes an epidemical diſeaſe ceaſes in a particular plus Which, 
almoſt as ſuddenly as it invaded the fame 3 ſo, according to our hy. iMdcnly : 
theſis it may well happen, that after one fort of exhalations, Who bably, 
peculiar qualities make them morbific, have deprav'd the air over; ions, 
particular place; there may, by a new or farther commotion of fy And 
terraneal bodies, be ſent up large expirations of another kind, which MWmpute 
meeting with thoſe that formerly impregnated the air, may either pre eleſtial 
cipitate them, and fo free the air from them; or by other opertions gents 
and ſometimes even by coalitions, fo alter their nature, as to de n as th 
them from doing any farther miſchief. ccomp 
Thus in that very remarkable phenomenon, yearly obſerv'd n eats, 
Grand Cairo, it appears, that by the intermixture of adventitiou o' his 
corpuſcles with the peſtilential air, this is fo alter'd and corrected, Nas gre: 
that within one day or two, there is a ſtop put to the progrels 0 But 
the plague, which, about the middle of ſummer, ſcarce ever fil avigat 
to rage in that populous city. And theſe friendly corpuſcles oper Ne plaę 
ſo powerfully, that of thoſe who are already ſeiz'd by the plagi, much 
few or none die, after once the air is ſufficiently impregnated wh tarts ar 
them. | | e inha 
I confeſs ſo great and ſudden a change is very ſurprizing; and I fred re: 
ſcarce think it credible, had not ſeveral perſons, ſome of them very he clima 
ligent, who. made a conſiderable ſtay in that city, aſſured me of the un forms u 
of it. And the lateſt writer of voyages into Egypt relates, that a H 0m1r 
after the middle of our June (and 4 1 upon the very ſeventeenth diere ſeld 
at in 


there begin to fall, towards the laſt quarter of the night, certain di 
of a kind of dew, which cauſcs the river to be fruitful, and puri 
the air from all infection. He adds, that the dew purihes . 
* air ; for as ſoon as it falls, the plague ceaſes to be mortal 1 40h 
he ſays, this dew gives life to every thing; and when it falls up 
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'« the wheat, cauſeth it to continue for many years without corrupti- Mepicixe. 
« on, or worms; and renders it far more nouriſhing than that corn on 
« which it never falls. And, therefore, they never houſe the corn of 
« the grand ſeignior till this dew is fallen upon it.“ 
On the other hand, a very ingenious gentleman, who was owner of 
ſme mines in Devonſhire, told me, it ſometimes happens that, of a 
ſudden, a conſiderable tract of ground will be as *twere blaſted by the 
| aſcending fumes 3 ſo that not only the graſs, fern, and other more ten- 
der vegetables, will be turned black, and, as 1t were, burnt or ſcorched 
up; but now and then trees alſo, and even oaks themſelves, will be 
blaſted and ſpoiled by the powerful operation of theſe ſubtile and 
pojſonous effluvia. | 
'Twill be expected I ſhould here take ſome particular notice of pe- The propaga- 
ſtilential fevers and the plague. The former, indeed, may probably , fees. 
Eariſc from noxious effluvia of the earth: but as for the true plague, I ook war cog 
Jam at a loſs for its origin; however, its propagation and effects ſeem FONgD 
Wchicfly to be carry'd on by a malignant diſpoſition in the air; without 
which, ſome plagues could never have been ſo contagious, nor ſo ſud- 
Wdcnly mortal: and that this malignant diſpoſition in the air, may, pro- 
bably, be in great part imputed to ſome kinds of ſubterraneal expira- 
tions, I am apt to think, for the following reaſons. 


mY And firſt, none of the ſeveral cauſes to which the plague is uſually 
kick Imputed, ſeems ſufficient. The malevolent aſpects and influence of the 


cleſtial bodies ſuppoſe ſome things very difficult to be prov'd, and are 
gents too remote, too general, and too indeterminate, to be acquieſc'd 
n as the cauſes of ſuch particular ſymptoms and phenomena, as often 
company the peſtilence. And as for interval putrefaction, exceſſive 
eats, noiſome ſmells, corrupt aliments, Sc. the learned Driemerbroeck, 
o his own hypotheſis ſeems to be more theological than philoſophical, 
las greatly weaken'd their force in this caſe. 

But farther, by conſulting ſome uncommon authors, travellers, and 
avigators, I learn, that ſeveral great countries are uſually free from 
he plague 3 which, according to the vulgar hypotheſis, ought to be 
much ſubject to it as others. Leo Africanus informs us, that ſome 
arts are ſo ſeldom afflicted with the plague, that it uſually ſpares 
e inhabitants for twenty-nine or thirty years together. And he ex- 


mod reſly records, that in Numidia it ſelf, notwithſtanding the raging heat of 
nue climate, the plague is produc'd but once ina hundred years. Our Purchas 
e m forms us, that in the land of the Negro's, it is not known at all. And, 


© omit what ſome travellers and navigators relate of Japan, as if it 
ere ſeldom or never invaded by the peſtilence ; I do not remember, 
at in New- England, which contains a great extent of land, that the 
ng! take any notice of the plague, ſince their firſt ſettling there. 
Ir Philibert Vernatti writes from Batavia, „ that the plague is a 
diſeaſe unknown to the Iadians. And of the countries that lie 


et more remote, as the great empire of China, and the kingdoms of 
| Tun- 
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Meprcins. Tunquin, and of Cochinchina, Alexander” de Rhodes, who ſpent thin o my 
WY years in thoſe parts, affirms, that the plague is not ſo much as ſpoke 42 
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of there; yet the ſame jeſuit, upon probable grounds, eſtimates the 
number of the people of China alone, to be two hundred and fifty 
millions; a number I take, by far, to exceed that of all the Natio 


or pro 
of Europe. 15 
Now conſidering what vaſt tracts of land are compriz'd in thog Mi 8 
countries, ſome of which the plague does not at all, and others hy: Jar 
very unfrequently, invade ; we have a ſtrong argument againſt the poſi 


generality of opinions received among phyſicians 3 as alſo that of Dj. 
merbroeck himſelf, who derives the plagues from a ſupernatural cauſe 
the provok'd wrath of God. For, in regions of ſuch extent, and may 
of them very populous, lying in different climates, and ſome of then 
inhabited by nations who make war with numerous armies, fight blog 
battles, leave heaps of unburied bodies expoſed to the putrefying heit 
of the ſun, are ſometimes forc'd to live upon very unwholſom foods 
who worſhip ſtocks, ſtones, beaſts, and ſome of them devils, why 71:4 
are, at leaſt, as guilty as Europeans, of aſſaſſinations, poiſonings, ras, ior a co 
Sc. in theſe regions; I ſay, 'tis not imaginable but that great inten. Ma nd 5 
peratures of the air, eſpecially in 7 of heat, ſtench of dead bodiz 
kill'd in fights, unwholſomneſs of aliments, malevolent aſpects of q. 
leſtial bodies, high provocations of the divine juſtice, and, in ſhor, 
all the cauſes, to one or other of which the ſeveral parties of Phyſicians 
refer the plague, ſhould be wanting any more than in Europe; yet the 
plague, which is preſum'd to be the effect of one or other of thoſe 
cauſes, is not here obſerved to be produc'd. 

If theſe hiſtorical facts be alledged, alſo, againſt our hypotheſis, | 
deſire it may be conſider'd, that my opinion about the plague cot. 
ſiſts of two parts; one, that *tis exceeding difficult to aſſign the tne 
and adequate cauſe of its origin; and the other, that whatever be th: 
cauſe of its firſt eruption; its propagation, and many of its ſymptoms, 
may be, probably, refer'd to the depravation of the air by ſubtem 
neal ſteams, and their effects; whence, theſe hiſtorical obſervation 
will appear to confirm the firſt member of our hypotheſis. And ast0 
the ſecond ; ſince in the Eaſt- Indies, and other countries, where ti: Wl 
plague is not obſerved to break out, it cannot be pretended, tit 
ſubterraneal effluvia there promote the propagation of it; no mot 
can it be prov'd, that they could not, in caſe the plague were begun 
by other cauſes. But as I think it probable, that ſometimes the plagt Hrable 
is not only fomented, but begun by noxious expirations of the te gue. 
ſtrial globe, I ſhall add, that this ſuppoſition is not abſolutely inc Tis « 
ſiſtent wich the preceeding obſervations. For firſt, it may be (i moder 
that ſome of the countries I ſpeak of, are deſtitute of thoſe nox10% produ 
minerals to which we impute ſome plagues, Thus tho? ſulphur been 
uſually found in many countries, and that in plenty, where there * have 
other metalline veins, yet in the mines of England, I never met vm the ſta 
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ſo much as an ounce of native ſulphur ; and I could not find that ſeveral Mzp1crvs. 
mineraliſts, of whom I purpoſely inquired, had met with any, among CL NW 
the various mines they had frequented. There may, alſo, happen to be 
noxious minerals in a country, that are not often capable of producing 
or promoting peſtilences there, even upon moderate earth-quakes. For 
tis poſſible, that theſe orpimental, or other noxious minerals, may 
have their beds, or veins ſo deep in the earth, that they are not ordi- 
narily able to fend up effluvia, ſtrong and plentifully enough to make 
| reſtlential depravation of the air; and, in leſſer earth-quakes, the 
commotion or agitation of the ground, may not reach ſo far downwards, 
2s much to affect theſe very deep mines; and yet ſome other more 


y ME violent ſhocks may affect even theſe : whence one may give a tolerable 
m account, why the plague in ſome parts of Afric, has been obſerved to 
nge but once in thirty, or once in an hundred years; for there may 


| be periodical paroxyſms, or grand and vehement commotions, in ſubter- 


% aneal parts, tho' men have not yet obferved them. A late judicious 
ho French hiſtorian records, that a very pernicious diſeaſe, of the nature 
„of a colic, reigned in France, every tenth year, for a long tract of time. 
m- and Platerus relates, that at Baſil, where he practiſed phyſic for fifty 


Fix years, the city was afflicted with furious plagues, once in about 
Every tenth year, for ſeventy years together. It may farther be ſad, 
at thoſe exhalations in the Eaſt-Indres, *&c. which wou'd otherwiſe 
e peſtiferous, may be corrected by other expirations, either of a 
enign nature, or of ſuch an one, as, tho* noxious in themſelves, may 
t them, by combining with the others, to diſable and prevent their ill 
Wects; as Beguinus tells us, that a country abounding in veins and 
Paſſes of cinnabar, which is the ore of quick-filver, was preſerved from 
e plague, when the neighbouring regions were waſted by it. And 
o* corroſive ſublimate be ſo miſchievous a mineral compoſition, that 
few grains may kill a man; yet the fumes of this combined with thoſe 
crude, common quick-ſilver, which are themſelves unwholſom, make 
Ercurius dulcis, an uſeful and innocent medicine. 


term | 
It might, likewiſe, be — nt in ſuch regions, the ſoil, and 


ations 


voher aſſiſtant cauſes, may conſtantly produce in the air a conſtitut ion 
re the re that in the air of Ezypr, during the time of the increaſe and over- 
_ tht wing of the Mae; which uſually laſts every year for ſeveral weeks; 
mor: ring which time, the air is wholly anti- peſtilential. 

begin Our conjecture, alſo, will afford a probable account of ſome conſi- 
plagr rable things, relating to the production and phenomena of the 


 tertts 
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ague. 
_, 
'Tis obſerved, that ſometimes the plague breaks out, when no 


e (a, moderate diſorder of the air, or any caſual enormity, capable 
10x10% WW producing ſo great and irregular an effect, has happen'd. Nay, it 
hur de | been obſerved, that very great and unuſual intemperatures off the 
lere *, have often happen'd, and many notable and threatning aſpects 


£t wil 
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che ſtars, without being followed by the plague. Fernelins relates, 
that 
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Mzpicie- that the year, which of all in the memory of man, was all the World . 
V oeer the moſt immoderately hot, yet proved moſt healthful. And the 3 
ſame author reports the plague to have begun in the midſt of winter, be Of 
and to have gone off in ſummer ; and that, ſeveral times, ſcorchin e 
ſummers have been alrogether free from the plague; which I, lik-yjg. 3 
have obſerved to be true. Johannes Morellus tells us, that in his county W] 
after a dry winter, wherein the north wind reign'd, tho? it were fy. yp 
ceeded by a moſt temperate and healthful ſpring, yet this brought in 13 
the plague; and that too, when the north wind was predominant, and 3 
the air pure and ſerene. And I obſerved ſomething very like it, in the 4 ge: 
conſtitutions of the air, that preceded and accompanied the dreadfy or 
London plague in the year 1665. Now, theſe phenomena much diſcredit of 2 
their opinion, who impute the plague to the exceſſes of the manifet "Sl 
qualities of the air; but are agreeable to our hypotheſis, ſince noxigy are th 
ſubterraneal fumes may be ſuddenly, and without any warning, rad Wh — "a 
up into the air; and, by depraving it, produce fatal diſeaſes in may Wi . 
of thoſe perſons who are conſtantly ſurrounded by it, and draw it in, ry perr 
almoſt every moment, with their breath. 3 „ 
Of the deadly effect of ſeveral ſubterraneal expirations, at their ff 2 theſe, 
eruption, there are many hiſtories extant in approved authors: an Wand, p 
we have obſerved inſtances of that ſort, in the times and countries ye i 
live in. But, becauſe all potſonous, and even mortal exhalations, re WW. man 
not, therefore, truly peſtiferous, but may, like many other poiſons, lil Whops, 
the perſons they immediately invade, without qualifying them to in- bod 
fect others; I ſhall add a paſſage out of M. de Mezeray, who relates, i obſer 
that the plague which happened in France, in the year 1346, wsb WW -- | ; 
** contagious, that ſcarce a village, or even a houſe, eſcaped uninfettd . a8 qu 
„by it. This peſtilence, he ſays, ** was the moſt furious and vide. BW -11 hir 
e ſpreading that had been known, and began two years before in the y earl 
„ kingdom of Cathay, by a vapour moſt horribly fetid, that breaking Wi ing n 
© out of the earth, like a kind of ſubterraneal fire, conſumed and de. _— 
e voured above 200 leagues of that country, even to the very trees ant WF. 1 
ſtones; and infected the air in a pronderful manner.” He adds, that Wl nd, it 
from Cathay, it paſs'd into Mia and Greece, thence into Africa, and other, 
<< afterwards into Europe, which it ranſack'd throughout.“ ens, - 
In the next place; there is a wonderful diverſity obſerved in ſever! * fay 1 
countries, and even in the ſame country, at different times of tho Wrpimen! 
raging diſeaſes, that phyſicians call the plague 3 whence it hape Pins ar 
that ſuch medicines, or methods of cure, as are in one plague =_ ſc very 
ful, do often in another prove dangerous : which great varicty m1 "WW phyſi 
fairly accounted for, by the great number and diverſity that has Bi Ds 
actually found, or may be reaſonably ſuppos'd, in the numerous mi r his — 
rals, and other bodies, in the ſubterraneal regions; eſpecially It f aſt into 
corffider, that the number of ſuch bodies may be much increaſed - lenic is 
. diverſified, by various combinations made of them by caſualties, w ew, Ou 
terrancal fires, and menſtruums. And the aſcending corpuſcles of tho You. 1 


miner 
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mineral bodies, being moſt of them ſolid and ſubtile, may produce in Mevicine, 
the blood, and ſo in the body, far more odd and violent ſymptoms, 
than the peccant humours that beget ordinary diſeaſes. Which may 
be one reaſon, and perhaps the chief, why the ancients, and Hippo- 
crates himſelf, acknowledged in peſtilential diſeaſes, ſomewhat of di- 
vine, ſurpaſſing ordinary nature, 

What theſe mineral ſubſtances are, whoſe ſteams produce ſuch odd 
| and diſmal ſymptoms, ſeems exceeding hard to determine. Yet, if I 
were to name one ſort, I ſhould think the leaſt unlikely to be orpiment. 
For, of the poiſonous minerals we are acquainted with, I know not 
any whereof there is a greater quantity in the bowels of the earth; 
many of whoſe miſchievous effects ſeem to agree with the ſymptoms 
of ſome plagues, and may be gueſſed to have, at leaſt, a conſiderable 
ſhare in producing them. Yet I do not think that theſe minerals 
are the cauſes, even of all thoſe peſtilences, whoſe efficients may be 
ſubterraneal: for ſeveral reaſons, and ſome drawn from experience, 
make it probable, that the ſubterraneal regions have many kinds of ve- 
ry pernicious foſſils, of which phyſicians, and even chymiſts, have no 
knowledge, nor diſtinct names; and that the various aſſociations of 
theſe, which nature may by fire and menſtrua make under ground, 
Wand, perhaps, in the air it ſelf, will very much increaſe the number 
Band variety of noxious materials, and alſo heighten their hoſtility to 
human bodies. Thus, the factitious white arſenic, commonly ſold in 
Yhops, tho? uſually made of orpiment, by the addition of ſo innocent 
body as common falt, (which is found in great plenty under ground ) 
Bs obſerved to be far more poiſonous than orpiment it ſelf. And a 
Jkilful chymiſt, having in my preſence, taſted ſome prepared arſenic, 
Fras quickly invaded by ſuch ſymptoms, as he thought would ſoon 
till him. But I preſently put him out of danger, tho? not out of pain, 
dy early preſcribing him plenty of oil of ſweet almonds, and ſome- 
hing made of lemmons, that I chanced to have by me. And ſandarach 
gems to be but orpiment, whoſe yellow colour is deepned to redneſs ; 
s native arſenic ſeems to be little other than pale or white orpiment. 
And, indeed, in Hungary, all three may be found not far from one 
nother, in the ſame mine; as I learn'd from an eye-witneſs, by whoſe 
Wncans, and thoſe of another chymiſt, ſeveral native orpimental minerals, 
eo ſay nothing of realgar, becauſe it is a factitious combination of 
@rpiment and ſulphur) came to my hands. But tho' this ſort of 
Wllils are more numerous and various than is vulgarly obſerved, yet 
e very noxious effects of the effluvia of orpiment, are not unknown 
Y phyſicians: and the learned Sennertus gives a particular inſtance of 
in a painter, who, upon opening a box where orpiment, which men 


by { his profeſſion uſe as a pigment, had been long kept, was thereby 
ln pſt into fainting fits, and had his face much ſwell'd. And, as white 
l lenic is of a more piercing and corroſive nature, ſo it were eaſy to 


ew, out of the writings of eminent phyſicians, that its effects have 
Vor. III. 221 often 
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MEDICE. often proved very hurtful, and ſometimes mortal, tho? but exterg, 
10 * 


/ worn in amulets; eſpecially if the pores of the ſkin were opened þ; = 
exerciſe and ſweat. And the nature of the ſymptoms produced, {.. waſh 
to confirm our hypotheſis ; ſince the perſons who wore theſe arſeniey ey 
amulets were affected, ſome with great anxieties about the heart * [ney © 
with inflammation, fome with burning fevers, ſome with exulceratigs r 
of the breaſt, ſome with puſtules, like thoſe of the plague; ad lock'd 
were ſometimes black, as if made with a cauſtic. Mott patients of tho at 
kind were affected with great weakneſs and faintneſs, Sc. as if they * ns 
ſwallowed poiſon; and of one young man 'tis recorded, that U ak 
heated himſelf in a tennis-court, with an amulet updn his breal! th o_ 
virulence of its corpuſcles made him fall down dead upon the ſpot, And = 
ris a conſiderable circumſtance in theſe obſervations, that ſcveral u. . 3 
tients were cur'd of the ſymptoms, that ſeem'd peſtilential, by 0 . 
ſame remedies that are alexipharmic againſt the plague; whence it ney * 
alſo, be made probable, that the plague it ſelf, many times, is a n.. _ 
ral, tho* a dreadful and irregular diſeaſe ; ſince its effects and ſympton; i *# 
ſo much reſemble thoſe of acknowledged poiſons, and have bccn eu . 
by antidotes effectual againſt them. 3 

An ingenious man, who ſometimes viſited a mine known to abo 3 
with orpimental foſſils, told me, that when he walked over the neigh. F x * 
bouring grounds, he found himſelf much diſordered, eſpecially FJ by N 
thorax, by the effluvia; and that the mine- men and diggers were ſuh- 4 f ws 

jiect to a malignant, irregular, and dangerous ſort of fevers ; tho' he 4% w- 
ſaid he was apt to impute it, in ſome meaſure, how truly I know nor, 3 _— 
to their drinking too much ſtrong wine. But, tho? tis probable, the Wi me 
effluvia of orpimental bodies may have a great intereſt in ſeveral plagues bh : 
yet, I ſtrongly ſuſpect, that many others may proceed from the ſtem WW AY | 
of ſuch ſubterraneal bodies, as are not yet diſtinctly known to us; an, WW "He 
poſſibly, have their efluvia variouſly combined, either beneath, « Wi Kink t 
above the ſurface of the earth. I have ſeveral times, and that wilt In vhs 
heat, combined fumes of differing kinds, ſeparately inviſible, into matt . 
teſtly viſible ones, in the free and open air. Irned 7 

And that the ſubterraneal effluvia may produce effects, and, ther. NRw'd n 
fore, probably, be of natures very uncommon, irregular, and exorbi- Nrious t 
/ tant, appears from thoſe prodigious croſſes that were ſeen in tit Woes, c 
year 1660. in the kingdom of Naples, after an eruption of Vac "7 
For theſe croſſes _— on linen that had lain open to the al WW: ihe 
becauſe, as Kircher fairly conjectures, the mineral vapours were, by ti peſtile 
texture of that, eaſily determined to run along in almoſt ſtrait uach t. 
cutting each other; and, conſequently, to frame ſpots, reſembling m means 
one, and ſome other kinds of croſſes. Theſe were extremely numer» ny he t 

in ſeveral parts of the kingdom of Naples; whence the jeſuit, wh & Torn 
the relation to Kircher, ſays, that he himſelf, found thirty in one al, cant. bh 
cloth; that fifteen were found upon the ſhift- ſleeve of a woman; briate 
that he reckoned eight in a boy's band : Their colour and magnitade, bn 
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were alſo very unequal, and their figures different; they would not Meets. 
aſh out with ſimple water, but required ſoap ; their duration was like N/DW 
wiſe unequal, ſome laſting ten or fifteen days, and others longer, before 

they diſappear d. And theſe croſſes were found not only upon linen 

garments expos'd to the air, but upon ſome of thoſe that were kept 

Jock'd up in cheſts. 

| A pious and learned ſchool-maſter, who ventured to ſtay in London 

during the great plague in 1665; and was much employed to viſit the 

ſick; and went indiſcriminately to all ſorts of infected, and even dying 

erſons, aſſured me, that being once called to a poor woman, who had 

buried ſome children of the plague, he found the room ſo little, that 

jr ſcarce held any more than the bed whereon ſhe lay; and an open 

offin, wherein he ſaw her huſband lie dead of the ſame diſeaſe, whom 

Wc wife ſoon after followed. In this little cloſe room, twas affirmed 

o him, that the contagious ſteams had produced ſpots on the very 

Pall. He alſo declared himſelf to have obſerved the like in his own 

Mudy, which being divided only by a wall, from ſome rooms of a 

Poufe, which the owner had turned into a kind of a peſt-houſe, and 

& which numbers had died in a ſhort time; he took notice that the 

Fhite wall of his ſtudy was (ſince the ſickneſs raged) blemiſhed in ſeve- 


g. places with ſpots, like thoſe of infected perſons. Inquiring what 
| hs WiWWntidote he us'd againſt the infection, he reply'd, a ſpoon- full of bran- 
ab. five or ſix times a day, eſpecially when he went into infected pla- 
de , and a ſmall piece of the root of Spaniſb angelica, which he held in 
no, s mouth as often as he thought neceſſary, ; 

the But tho? I fear phyſicians will not be able to diſcover all the ſubter- 
ves, incal! bodies, whoſe effluvia produce or contribute to the plague; yet 


(cam do not think it impoſſible, that by diligent obſervations and trials, 
and, N gacious men may diſcover ſeveral of them; and, perhaps, antidotes 

h, 0 ainſt them. | 

inan n the late great plague, that ſwept away ſo many thouſands at Lon- 
mai We, there remained in the city an ingenious phy fician, bred by the 

graced Diemerbrocct, and who twice had the plague himſelf, whereof he 
Ed me ſome effects; and told me, that notwithſtanding many and 


exoro- rious trials, he ſtill found abundance of his patients die, after the 
in ti: Woes, carbuncles, or peſtilential tumours appeared; becauſe, upon a 
cu le refrigeration of the body by the air, and often by the very fear 
he at: diſneartned the patient, the tumours would ſuddenly ſubſide ; when 
by OS p:ſtilcatial matter, recoiling upon the vital parts, would quickly 
it 10% Watch the fatal work, He therefore bethought himſelf of a method, 
ng or means of which he aſſured me, he had not loſt one patient of very 
nc he treated; if he could but, as he uſually did, by good alexi- 
who mc and cordial remedies, enable and excite nature to expel the 
ne Alla 


cant matter into a tumour ; for then he preſently clapp'd on an 


an I robriated drawing-plaiſter, which would never ſuffer the tumour to 
gn Ge, but break it, or make it fit for opening, and thereby give nature 
wc. 
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MEevicine. a convenient vent, at which to diſcharge the matter that oppreſs'd her ſul 
his plaiſter was no other than the Magnes arſenicalis of Angelus gal conf 
mixt up with the warm gums. And if it prove as ſucceſsful in othe the 
plagues, as it did to thoſe who us'd it in that of London; there will yy whic 
juſt cauſe to admire the providence, which, in a poiſonous miner to a 
that, probably, often concurs to produce the plague, has laid up a n. . 
medy for it. : iron, 
An ancient and very experienc'd phyſician, to whoſe care a 7m and 
peſt-houſe was committed, where, by the contagion, he loſt three phy 21 
ficians, his aſſiſtants, and three chirurgeons of four who were under mabl 
him, told me, that his conſtant antidote was, only to take ey multi 
morning, faſting, a little ſea- ſalt diſſolv'd in a few ſpoonfuls of fit | Aqua 
water. at fir 
And a very learned phyſician, having once recommended to men great, 
herb, little noted in England, as a moſt effectual and experienced ini. the c 
dote againſt the plague, I caus'd it to be cultivated in a garden, a kin 
when the peſtilence raged moſt ſeverely in London, J ſent ſome of % are cl 
made up with a little ſugar, in the form of a fine green confers, they r 
to two infected perſons, who, both of them recover'd. But M It r 
ving made only thoſe two tryals, I dare not relie much upon then; matter 
however, I uſually keep the plant growing in a garden, becauſe bo of ſub 
the taſt and colour are pleaſant ; and becauſe ſome little experi farther 
has invited me to believe the commendations I have found givn nature. 
of it againſt the bites of venemous creatures: about which ther or com 
is a notable inſtance recorded by P. Spehrerius, of a Rom, who Wis they 
having, with his ſtaff, cruſh'd a viper-that he took to be dead, had Min whi, 
ſo ſtrong a venom tranſmitted along the ſtaff to him, that on the e- ¶ Mut to 
ſuing night, he found a very great inflammation in both his lp, them, 
which was followed by a vehement burning fever, and ſtrange . Exhalat 
ture; from all which he was ſtrangely relieved by the juice of ga ffluvia 
rue. It may without diſguſt be taken plentifully, in its entire ſu 


With v. 
ſtance, in the form of a ſalad, a conſerve, or a ſyrup, or elle n om t. 


Juice, newly expreſs'd. Pore p 

Ir, likewiſe, agrees with our hypotheſis, that ſometimes the p ven t. 
ceaſes, or at leaſt greatly abates of its contagion and malignity, 1 nc ti 
leſs time than phyſicians could rationally expect. For ſometims ht ffectual 
may happen, that, tho' the conſtitution of the air continues the mW ſcendin 


the matter that afforded the peſtiferous exhalations, may be elit * 
Nies that 


ſpent under ground, of altered by combination with other ſu 

raneal bodies, or by ſome of thoſe many accidents that may hat a 1p, 
wholly unknown to us, in thoſe dark receſſes. And if once the e plag 
tain of theſe noxious efluvia be ſtopt, ſo that thoſe in the air c exceſli 
to be recruited ; the wind and other cauſes may, in a ſhort time, © 
ſipare them; or at leaſt dilute them with innocent air, fo far ®' 
keep the diſeaſe, they produc'd, from being ſo miſchievous as bet 
And it may often happen, that, tho' the minerals which emit the ft. 
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che effluvia were generated by the conflict of two or more of them, 
which vehemently agitated one another, and ſent up fumes, that ceas'd 
to aſcend, at leaſt in great plenty, when the conflict and agitation 
ceas'd. Thus, by putting good ſpirit of falt upon filings of ſteel or 
iron, in a convenient glaſs, a great conflict will be made between them; 
and without the help of external heat, there will be ſent up into the 
air large viſible fumes of a very ſulphureous odour, and eaſily inflam- 
mable 3 and this elevation of fumes will leſſen or ceaſe, as does the tu- 
multuous agitation that produc'd them. So, likewiſe, if you pour 
| Aqua fortis upon a convenient proportion of ſalt of tartar, there will, 
at firſt, be a great ebullition produc'd; and, whilſt that continues, 
great, red and noiſome fumes will be elevated, but not long outlaſt 
the commotion of the mixture, whoſe active parts ſoon combine into 
a kind of nitrous ſalt, wherein the noctious parts of the menſtruum 
are clog'd and hinder'd from evaporating or aſcending, tho? really 
WW they retain much of their priſtine nature. 
It may, alſo, happen, that ſoon after the commotion of ſubterraneal 
matter, which yielded peſtiferous exhalatations, a more intenſe degree 
of ſubterraneal heat, or perhaps the ſame latent fire, extending it ſelf 
Wfarther, may force up fumes of another ſort, that, being of a contrary 
nature, may prove antidotal to the former; and, by precipitating them, 
tor combining with them, diſable them from acting ſo miſchievouſly 
as they otherwiſe would. I have ſometimes purpoſely made diſtillations, 
in which one part of the matter being, after the operation was ended, 
put to the other, there enſued a ſudden and manifeſt conflict between 
hem, and ſometimes an intenſe degree of heat. And that mineral 
Exhalations, tho* otherwiſe not wholeſom, may diſarm peſtiferous 
&ffluvia, appears from that obſervation of a country, which abounding 
Nich veins of cinnabar, was, probably, by their expirations, preſerved 
rom the peſtilence. And our hypotheſis will, perhaps, appear the 
nore probable, from the ſudden check that is almoſt every ſummer 
Even to the plague, which at that time reigns at Grand Cairo. For, 
pnce *tis generally obſerved, that morbific cauſes operate much more 
ffectually than curative ones; it ſeems very probable, that exhalations 
cending from under ground into the atmoſphere, may be able to 
Foduce peſtilential fevers, and the plague it ſelf; ſince thoſe corpu- 
es that impregnate the Egyptian air upon the ſwelling of the Nile, 
era {pcedy ſtop not only to the contagion, but to the malignity of 


e plague, aſſiſted even by the ſummers heat, which at Grand Cairo 
 exceſlive, 


PROP: 


ſul expirations, remain where they were under ground, and be not Meprcine. 
conſiderably waſted, yet their fatal effects may not be laſting ; becauſe Wwe 
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*Tis very probable, that moſt of the diſeaſes, which even phyſicians call yg, durabl 


are caus'd, either principally, or ſecondarily, by ſubterraneal ſteam 3 
The term new diſeaſe, is much abuſed by the vulgar, who give thy Ae 
title to almoſt every fever, that, in autumn eſpecially, varies a lit. 4 4 
in its ſymptons, or other circumſtances, from the fevers of the for. ro 
going year or ſeaſon, But by new diſeaſes, I mean only ſuch, who: Nr 
ſymptoms are fo uncommon, that phyſicians themſelves judge then * Ke 
to deſerve that appellation ; ſuch, for inſtance, as the Sudor Anglia. could | 
or ſweating ſickneſs; the rickets, and the Lues Venerea. But, perhaps, Lf a m 
ſome diſeaſes, which, even among phyſicians, have paſs'd for new. Iadantit 
were extant before, tho* not in the country wherein they are judg'4 N ottom 
be new. | and fer 
But, taking it for granted, with the generality of phyſicians, th; By f 
ſome new diſeaſes are to be admitted ; I do not derive them wholly, 9 k ron th 
chiefly, from the varying influences of the heavenly bodies. For, th: Wormer 
moſt powerful of thoſe, the ſun and moon, act in too general and inde. | mk 
terminate a way, to afford a ſufficient account of this matter. And ; Sd 
for the fix*d ſtars, beſides that they are univerſal and indefinite agent, Wee 
it ſeems juſtly queſtionable, whether they have any ſenſible operation Wis doub! 
upon any part of our bodies, except our eyes. And, tho? I allow thr Wave a 
great intemperatures of the air, as to the four qualities, heat, cold, MiWbtaine 
dryneſs, and moiſture, may diſpoſe mens bodies to ſeveral great ditem- Mad not 
pers; yet I cannot acquieſce in theſe, when I conſider how much more He had 
trequently they happen, than new diſeaſes ; and that their action, tho all li 
various, is too general and indeterminate to ſhew they can be the ſible : 
adequate cauſes of effects ſo rare and irregular, as diſeaſes odd enogi nds © 
to deſerve the title of new. Dd 1 
Bur, now, the ſubterraneal region of our globe is always nezr Us, Wanged 
and abounds with variety of noxious minerals, and, probably, concea olvec 
great quantities of different ſorts of them. And fince there want tour. 
cauſes in the bowels of the earth, to make great, irregular, and ſome- Plegmy 
times ſudden confluxes, conflicts, diſſipations, and other conſiderable , and | 
changes, amongſt the materials that nature has plentifully treaſured up Meral t. 
in thoſe magazines; and ſince we have ſhewn, that the ſubterraneal pars ing dr: 
of the globe may plentifully ſend up noctious efluvia of ſeveral Kind Thi 
into the air; it ought not to ſeem improbable, that among this relult th trip 
ing variety of foreign and noxious ſteams, ſome may be found capi N colo 
to diſaffect human bodies, after a very uncommon way, and therevy pole t 
produce new diſeaſes ; whoſe duration may be greater or leſs, accorci's t of 
to the laſtingneſs of thoſe ſubterraneal cauſes that produce them. 01 ly dif 
which account, it need be no wonder, that ſome new diſeaſes have bit w, the 
a ſhort duration, and vaniſh not long after they appear; the ſourceꝶ W's, bo! 
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-mzs of the morbific effluvia being ſoon deſtroyed or ſpent; whilſt Mzbicixr. 
others may continue longer, as having under ground more ſettled ang 
durable cauſes ro maintain them. 

It will, I preſume, paſs for a ſtrong proof and illuſtration of our 
whole doctrine, if we ſhall ſhew by experiments, that metals complete- 
y formed and malleable, may be elevated into the air, perhaps without 
any great violence of fire, in the form of exhalations and vapours; the 
ingly inviſible corpuſcles ſtill retaining their metalline nature. 

We took three parts of Dantzic vitriol, (which is blue, and partakes 
of copper) and two of good ſea- ſalt; theſe, being very well powder'd 
and mix'd, we diſtill'd with a ſtrong naked fire, to force out all that 
could be driven over; whereby we not only obtained a ſpirit of ſalt 
of a manifeſtly bluiſh colour, but there aſcended, alſo, a conſiderable 
quantity of matter, which being ſhaken with the liquor, ſettled at the 
bottom of it in the form of a powder, judged to conſiſt of cupreous 
and ferruginous corpuſcles. 
© By ſubſtituting Engliſb vitriol, (which is green, and abounds more in 
Wron than that of Dantzic) and proceeding in other reſpects as in the 
— proceſs, we obtain'd a very yellow ſpirit, with a conſiderable 
Nuantity of a yellowiſh powder, that was ſuppos'd to be of a kind of 
Locus Martis. | 
We caſt very thin plates of copper into a retort, upon an equal or 
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double weight of good mercury ſublimate ; and luting on the receiver, 
ar Wave a gradual fire for ſeveral hours: by which means we uſually 
d, obtained ſome running mercury, together with ſome ſublimate, that 


Ms ad not faſten'd upon the copper. And, at the bottom of the retort, 
re e had much of a ponderous and brittle ſubſtance, that did not appear 
tho! all like a metal, but of a gummous or reſinous nature; being alſo 
the ible and inflammable almoſt like ſealing-wax. This I put into the 
dun nds of an induſtrious phyſician, who, according to my direction, ex- 
s'd it groſsly beaten to the free air; where it, in a ſhort time, 
Wanged colour, and turn'd to a kind of verdegreaſe : which being 
olved in good ſpirit of ſalt, gave a ſolution of a very lovely green 
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ic rot our. This being lowly diſtilld dry, yielded but a very weak and 
ſome legmy liquor; and the Caput mortuum was again diſſolved in freſh ſpi- 
erable tand the menſtruum abſtracted as before. Which proceſs we repeated 
ed vp Pera times, till the matter was ſo impregnated, that the menitruum, 
par ing drawn off from it, came over as ſtrong almoſt as when it was pur 
kink g. Then the verdegreaſe, thus impregnated, was diligently mixed 
rell: eh tripoly, and diſtill'd with a ſtrong fire; when, it afforded plenty 
-pable WW = colourleſs liquor, like common water; which made the phyſician 
hereby WW pole the experiment had miſcarried, till having dropt into it ſome 
ording Mit of hartſhorn, or of fal-armoniac, he was ſurprized to find it pre- 
1, Oy diſcloſe a deep and lovely blue colour. And this may ſuffice to 
ave bu u, that corpuſcles of copper may be elevated in the form of exhala- 


yurce tus, both tranſparent and colourleſs, 
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If from good Corniſb tin, you warily diſtil an equal or double wi; 

: : | ght 
of Venetian ſublimate, into a very large receiver, very well luted on 4, 
the retort, you will obtain a ſpirituous liquor, which, as ſoon 25 41, 
free air comes to touch it, will, very long, ſend up abundance of whit 
exhalations in the form of a thick ſmoak : and tho? this liquor be thy, 
apt to emit ſmoak, not only plentifully, but, as one would think, wig 
violence, yet even when I put it into an open veſſel, if I did but lay z 
piece of a ſingle leaf of paper upon the orifice of the glaſs, ſo as 0 
cover it all, the viſible production of the fumes would preſently ca; 
and the liquor lie like common water, as long as the paper remaing, 
tho? lightly upon the glaſs ; but upon the removal of that, the liquy 
would ſend up plentiful fumes as before : which ſeems to argue, thy 
ſome metalline ſubſtances may, by the contact of the air, have thi 
copious aſcent into the atmoſphere very much help'd and promoted, x 
if the air had faline, or other ſort of particles in it, that, with regt 
to ſome mineral bodies, are of a very volatilizing nature. 

We diſſolved copper in good Agua fortis, till the menſtruum was, 
tiated with it; in the ſtrong ſolution, we ſteep'd, for a while, fon 
brown paper, that being fitter than the finer to ſoak up the liquor; tha 
ſlowly evaporating the ſuperfluous moiſture, we put a quantity of th 
imperfectly dry*d paper upon the hearth, at ſuch a diſtance from a fn 
of actually flaming wood, that the paper was not kind led, yet ſo ſcorcl' E. 
as to afford very plentiful fumes; which looked like ordinary ſmoke 
whilſt they moved through the air. But when the motion of the at 
towards the flame, had carried theſe fumes to it, they diſcloſed their WF Wit 
nature; for, being actually kindled, they tinged the flame of a lovely 
colour, for the moſt part blue, and ſometimes green, as they happen'd 
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to be variouſly mixed with the flame and ſmoke of the wood. 
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MECHANICAL PHILOSOPHY : 


ber With the advantages of ſimple Medicines con- 
ey ſider d, and their Uſe recommended 


SECT, I. 


| HE ſpecific virtue of medicines, is an occult quality that well Mzvicme. 
| deferves our conſideration, For, it not only excites our curio- 

ſity, and nearly concerns our health ; but may, perhaps, prove 
much greater importance than is commonly imagined. And an en- 
Wry into this abſtruſe phenomenon, ſeems to me the more 1 
Huſe many learned phyſicians reject the mechanical philoſophy for 


g, as they fancy, irreconcileable to the notion of ſpecific remedies ; 
at leaſt, unable to give any tolerable account of their operation. 

find three ſorts of qualities mentioned in the writings of phyſicians, $;ecifc qua- 
ler the notion of ſpecific virtues. By ſome of them a medicine is /ities, whar. 
to have a ſpecific quality, becauſe it is eminently and peculiarly 
ficial to a particular part of the body, as the heart, the brain, the 
„ Sc. Others ſay, that a ſpecific remedy attracts and evacuates 
e determinate humour, as coler, phlegm, Sc. But the moſt uſual 
or. III. Aaaa account 


T H 


Meprerne. account, upon which a medicine is ſaid to be ſpecific, is, that by fome 
hidden property it cures this or that particular diſeaſe ; as a pfeuriſ 


ſpecific virtue 
im. medicines. 
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an aſthma, the colic, dropſy, Sc. And this being the principal ang 
moſt common ſenſe, wherein the word fpecific is employed by phyß. 
cians, I ſhall, hereafter, commonly make uſe of it in that ſenſe ; yet 
without confining my ſelf ſo ſtrictly thereto, as not to conſider it in the 
other two, when occaſion ſhall require. 

But, before I deſcend to particular conſiderations, I previouſly q. 
clarey that by a fpecific medicine, I do not underſtand one that yi 


cure a diſeaſe infallibly and univerſally ; for, I confeſs, I never yet met reaſon 
with any ſuch remedy. Nor do I, by a ſpecific medicine, mean ae both 2 
that, like a charm, works only by ſome latent and unaccountable pry. parts c 
perty, without the aſſiſtance of a known quality. But by ſpecifi, | dog, 
here denote a medicine, that moſt commonly, and better than ordim s the 
means, gives conſiderable relief to the patient, by acting principih i diſc 
u the account of ſome peculiar virtue; ſo that if it have any Wnatter: 
benign manifeſt quality, yet the ſervice it does is greater than m {MMEoncur! 
reaſonably be aſcribed to ſuch a degree of the manifeſt quality it po: Werly, 
ſeſſes; whether it prove hot, cold, bitter, ſudorific, Sc. oted 
z herber there Two grand queſtions may be propoſed, about the ſpecific virus emedic 
be really any aſcribed to medicines 3 as firſt, whether they really exiſt ; and, ſecond. ronge: 


ly, if they do, whether they can be mechanically accounted, for. ck now 

The former of theſe queſtions admits of a double meaning; forit 
may be propos'd with reſpect either to the preſent meaſure of our 
knowledge, or to the future attainments of mankind. 

In the latter ſenſe, I ſhall not maintain, without reſtriction, either 
part of the queſtion. For I am apt to think, that the future indulty 
and ſagacity of men, will be able to diſcover intelligible cauſes of moi 
of thoſe qualities, that now paſs for occult; and among the relt d 
many ſpecific virtues aſcribed to medicines ; yet, on the other fit 
poſterity will not be ſucceſsful in tracing out the true and mmecut 
cauſes of thoſe good effects of ſome remedies, that depend upon 1 
fine and uncommon. textures, and too latent and irregular motions, 191 
under the ſenſes, tho” aſſiſted by inſtruments. And this ſeems the kl 
improbable, from conſidering thoſe ſtrange peculiarities of diſpoſition! 
the bodies of particular perſons, that are mentioned in the hooks 0 
eminent writers. Some few of theſe, indeed, may be plauſibly accour 
ed for ; yet I do not think the like explications applicable to others 

As to the former ſenſe of the queſtion, I confeſs my ſclf very "i 
clinable to the affirmative ; as far as I can judge by ſuch writing 
phyſicians, as I have peruſed. This limitation I add, becauſe 1 ww 

not derogate from the knowledge of particular perſons, who may a 
arrived at far greater attainments, than thoſe who have entertained 6 
public abour the occult and ſpecific qualities of medicines. | 

I know there have been, and ſtill are, dogmatical phyſicians, n 
upon the principles of the ſchool-philoſophy, reject all medi 
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etues, that they think not reducible to manifeſt qualities. But of Mzyicixs. 
Cale 2 maine that they either deny matter of fact, mr er I 
aſſign very incompetent cauſes of the effects they pretend to explain. 
And, for my part, I am fo far from believing theſe men capable of giv- 
ing ſufficient reaſons of the more hidden properties of medicines, that 
I think them unable, by their principles, to give clear and particular 
F cxplanations, even of the more eaſy and familiar virtues of ſimples. 
lam, therefore, of opinion, that in my ſenſe of the term ſpecific, gut. 
there are ſpecific remedies. To this opinion I have been led by ſeveral/ the __ 
reaſons. And, firſt, it has the ſuffrage of many learned phyticians, . * 
both ancient and modern, and particularly of Galen himſelf, in ſeveral 
parts of his works; who, treating of a ſpecific for the bite of a mad 
dog, whoſe virtue he aſcribes to an occult quality; or, as he ſpeaks, 
to the propriety of the whole ſubſtance ; he takes occaſion to promiſe 
Ba diſcourſe upon things, which operate in that manner. And, tho? in 
matters of philoſophy, I am little ſway'd by mere authority; yet the 
Concurrent teſtimony of many eminent phyſicians, may, in this contro- 
Perſy, be the more conſiderable, becauſe moſt of them having been 
poted practitioners, had opportunity to obſerve, whether or no any 
emedies deſerv'd the name of ſpecifics. And their teſtimony is the 
ſtronger in this caſe, becauſe phyſicians are uſually very unwilling to 
cknowledge, there are effects which fall under the cognizance of their 
rt, whereof they cannot aſſign the cauſes. | 
My next inducement to admit ſpecifics, is founded upon parity of 
aſon. For *tis manifeſt, that many formidable diſeaſes are produced 
y inconſiderable quantities of poiſons 3 which have not been diſcover- 
| to produce ſuch great and tragical effects, by any manifeſt quality, 
hether firſt, ſecond, or third ; as phyſical authors diſtinguiſh them. 
On this occaſion I ſhall add a very odd accident, about which I was 
dnfulted by an expert oculiſt, very ſoon after it happen'd. The caſe 
&s this. A man, as he lay in bed, happening to ſee a great ſpider Juſt 
er his face, caus'd it to be ſtruck at, whilſt he continued ſtedfaſtly to 
ok at it. Upon which the animal, either frighted, or irritated by 
e blow, let fall a drop of liquor into one of the man's eyes; who 
ding no heat, nor ſharpneſs enſue, but rather a very ſenſible coldneſs, 
garded it not; but preſently after happening to rub the other eye, 
was ſurprized to find he had wholly loſt the ſight of that wherein 
e ſpider let ſomething fall. 
gat to return; the great miſchief done to the human body, by very 
all quantities of poiſon, ſeems to argue, that appropriated medicines, 
| peclaily when adminiſtred in a larger quantity, may produce very 
nſiderable changes to the advantage thereof. 1 here expect to be told, 
at "Us much eaſier to do harm than good ; and, Iconfeſs, *tis true in 
eral 3 but in the particular caſe before us, I conſider that ſome poiſons. 
ich produce dreadful ſymptoms in the body, are frequently cured 
their reſpective antidotes; which, therefore, muſt have a ſanative 
Aaa a 2 power, 
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Mxnicixe. power, great enough, with the help of the ordinary concu 
A APA to —— the efficacy of 2 venomous —— pros 

perfumes often produce various, frightful ſymptoms, in hyſterical yo. 
men; ſo the ſcent of burnt feathers do frequently remove them, in a 
little time as the ſweets produc'd them. And I have often found the 
ſmell of ſtrong ſpirit of hartſhorn, or of ſal-armoniac, recover ſuch 
women much more ſuddenly, than the fragrant odours gave the diſorder 

The third and principal inducement I have to allow of ſpeci 
remedies, is from experience. I might urge, on this occaſion, the tet. 
mony of Galen, who tells us more than once, that he himſelf, ther. 
fore, confined in the aſhes of burnt craw-fiſh, to cure the bite of a my Bur 
dog, becaule never any of thoſe who took it died. And, by the way, remed. 
he declares, that tho? the effect of theſe aſhes be admirable, even whe ſhould 
given alone; yet their virtue may be increas'd, by adding to ten par, be (aid 
of them, five of gentian, and one of frankincenſe. and in 

I here purpoſely forbear to mention ſuch medicines, as are by ſon: meets; 
learned phyſicians commended for ſpecifics, but queſtion'd or denied ments 
by others. It may ſuffice to take notice of two or three, whoſe ec trainer 
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is more notorious. Wmecdicir 

*Tis known, by daily experience, that in Italy, and other hot coun. Wie ſo lu 
tries, tho** the ſtings of ſcorpions often produce very acute pains, an ill, p 
formidable ſymptoms, yet the miſchief is eaſily remedied, either by Ne quit: 
preſently cruſhing the body of the ſcorpion upon the hurt, or h obſt3 
anointing the part affected with oil of ſcorpions 3 which being made by Ne too f 


ſuffocating thoſe inſects in common oil, and keeping it long in the in, 
the liquor does not appear to have any manifeſt quality, to which its 
ſanative efficacy may be aſcribed, 

The bite of thoſe ſerpents, which, becauſe of the noiſe they make 
with a kind of empty bladders in their tails, we call rattle-ſnikes, 
are accounted much more poiſonous and dangerous than the ſting d 
ſcorpions. And yet when the Eugliſb planters in Virginia, where the 
greatly abound, are bitten by theſe ſerpents, they very ſucceſsfully cur 
themſelves by the uſe of Virginia ſnake- weed. 

That the Peruvian bark is a ſpecific againſt agues, particularly qui 
tans, many learned phyſicians allow; and I remember, the fun 
Dr. Willis ſaid, in a private conference, „tis the nobleſt medicine lid par 
know.“ But tho? I will not diſpute, whether it be ſo certain and : by b; 
ſafe a ſpecific for agues, as *tis believed by ſome, yet it can ſcarce Ney can 
deny'd to be a ſpecific medicine to ſtop the fits of agues; for it 0 conſid 
that far more effectually, than the generality of phyſicians, for milprived 
ages, could with their other febrifuges. i ruct us! 

I my ſelf have ſeen a ſtone, of ſurpriz ing efficacy in ſtopping ben? the ge 
rhagies; and another which performed extraordinary things in 7 ally in t 
than one diſtemper ; tho? I could not perceive that either of them e dneys; 
by any maniteſt quality. 1 
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1 know, - that thoſe who have rejected ſpecific medicines, confidently Meoicixx. 
urged three plauſible arguments againſt them. Some phyſicians deny, 
that there are any effects of medicines ſo conſiderable, as to make pc 1 
chem deſerve the name of ſpecific. Others would probably allow, york pag 
that experience favours our opinion, did they not think the manner of fed. 

1 hecifi's operation inexplicable, and r fro unworthy to be admit- 

ted by phyſicians. And, laſtly, others again will allow them to be 

very efficacious, but endeavour to derive their whole efficacy from ma- 

nifeſt qualities, as heat, cold, tenuity of parts, the faculry of making 

large evacuations, Cc. 

But there is one argument that may be objected againſt ſpecific 
remedies, ſo ſpecious, as to deſerve a particular examination; leſt ir 
ſhould, if unremoved, beget too ſtrong a prejudice againſt us. It may 

be ſaid, that a medicine taken in at the mouth, 1 in the ſtomach 

and inteſtins, be very much chang'd by digeſtion, and the aliment it 


me mects with there; and a good part of it, be thrown off with the excre- 
ied ments; that, after it has paſs'd the ſtomach, it muſt meet with ſeveral 


Iſtrainers of different textures, which will, probably, ſtop moſt of the 
Wnedicinal particles that ſhould pervade them; and, that if any ſhall 
de ſo lucky, or ſo penetrating, as to ſurmount all theſe obſtacles, they 
vill, probably, either be aſſimilated into the ſubſtance of the body, or 
pe quite alter'd by the parts they muſt there combine with: or if any 
Þ obſtinately retain their priſtine nature, they will, in all likelihood, 
de too few to have a conſiderable operation upon the body. But to 
is plauſible objection, I have ſeveral particulars to oppoſe, by way 
$f anſwer. 

And firſt, many ſpecific medicines, as ointments, plaiſters, poultis's, 
ulets, bah Jab Sc. being outwardly apply*d ; their particles may 
et into the mals of blood, without paſſing through the ſtomach ; and, 
pnſequently, are not concerned in the prefent objection. (2) Againſt 
zoſt of the Galenica! phyſicians, who urge this objection, *ris arguing 
hominem, to remind them, that the ſame, or as great difficulties, 
Wog a common opinion of their own : for, ſince they ſuppoſe, that 
urgatives, cordials, diaphoretics, beſides cephalics, hepatics, c. con- 
nom perate and ſweeten the blood, and uſefully affect the reſpective 
ine lid parts, to which they are adapted; and ſince theſe medicines act 
r by bare qualities, but by ſmall particles of their own ſubſtance ; if 
ey can give us art intelligible account of the admiſſion of particles, 
ir a conſiderable numbers, into the receſſes of the body, without being 
r man Eprived of their particular virtues, they will, at the ſame time, in- 
ruct us how to anſwer the objection they urge againſt us. (3.) And, 
hen the generality of phyſicians hold, that milk and urine were mate- 
in ml in the maſs of blood, and ſeparated from it by the breaſts and 
ma dneys; I think the invalidity of their arguments againſt ſpecifics, 
pears from experience. For, *tis obvious, that rhubarb tinges the 
ine of thoſe who take any conſiderable doſe of it. And in ſome of 
I Koh, Our 


Meoicixs. our American colonies, there grows a pleaſant red fruit, which the 
VV planters call the prickled-pear, whoſe juice is of fo penetrating a natur: 
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that it paſſes from the ſtomach into the bladder, and thence cy. 
out with ſo little loſs of colour, that ſtrangers, who have eaten thereof 
are ſurprized and frighted at their own urine 3 ſuppoſing it to be bloc 
As for milk, the great Hippocrates himſelf informs us, that if a womgy, 
or a ſhe-goat, takes Elaterium, the cathartic virtue of it paſſes into th 
fluid, and purges the child who drinks it. And during my ſtay in th, 
confines of Switzerland and Savoy, I obſerved, that when the cows in 
that diſtrict fed, as they uſually do in the middle of ſummer, Upon x 
certain weed, ſaid to be a kind of wild garlic, the butter made of ther 
milk had a very rank taſt of the herb. And I remember too, thy 
paſſing a winter on the ſea-coaſt of the county of Cork in Ireland,! 
found it a known obſervation there, that a Ort of greedy ſea-foy] 
living almoſt wholly upon fiſh, thereby acquired a taſt, that make 
ſome pleaſantly queſtion, whether the food they afford be fleſ v 
fiſh. (4.) Laſtly, the objection that ſo ſmall a quantity of a ſpeci, Mhicle. 
as retains its nature when it arrives at the ſeat of its operation, myt 1minu! 
have little virtue left, will not ſtagger thoſe who know how unſifer Maps, a 
is to meaſure the power of natural agents, to work upon ſuch an engine MiP"vlcd 
as a human body, by their bulk, rather than by their ſubtilty al e "ot 
activity. Ty Thangec 

A ſober gentleman, who was governour of a colony in the torrid EY mea. 
zone, and had failed far up the river Gambra in Africa, aſſured me, Iver, : 
that the blacks had a poiſon, ſlow and mortal, the doſe whereof is o nly He 
ſmall, that they uſually hide enough to kill a man under one of their NPern to 


nails; from whence they very dextrouſly convey it into any liqud e 
aliment, for the perſon they deſign it. He added, that in another par 12 
Dad no 


of Africa, a famous knight, who commanded the Engliſh there, and 


lately died in his paſſage home, was in this manner poiſon'd bya young We Ing t 
Negro woman of quality. * 
ted w 


I could name a vegetable ſubſtance growing in England, which, thi 
ſome empirics employ as a medicine, is ſo violent in its operation, thit 
a learned and famous modern phyſician declares, half a grain would cau 
very dangerous hypercatharſes ; which have ſometimes proved mortil 

And becauſe many ingenious men deny, that our Eugliſo vipers ar 
poiſonous 3 I ſhall add, in favour of the argument I have been enforcing 
that I know a young man, who having been bitten, by an Egli vip 
which he raſhly took hold of, tho? rhe tooth only prick'd his hand; 
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and the venom, convey'd by ſo ſmall a hurt, perhaps equall'd not, "IM 13 
quantity, the hundred th part of a pin's head; yet it quickly produce | Ani} 


dreadful ſymptoms in him; and, among others, a violent vomiting: a 
perſon, alſo, whom I knew, that practiſed phyſic in the iſle of Java, whe 
ſcorpions are held to be more venomous, having been ſtung in his thumb 
by a ſcorpion, tho' the wound was ſo ſmall that I could not obſerve tt 


leaſt ſcar it had left, it put him preſently to moſt exquiſite oy 
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got into his body: and thus he continued, till he procured the proper 
ſpecific. Nor is it only by mere poiſons that a human body may be 
greatly affected, tho* the agent be very inconſiderable as to bulk and 
weight 3 for we ſee, that women, otherwiſe ſtrong and healthy, will be 
aft into ſwooning fits, ſuffocations, and convulſive motions, by the 
odours of muſk and civet ; tho” if all the efluvia that cauſe theſe 
ſymptoms, were reduced into one aggregate, it would not, probably, 
amount to a hundredth, nor, perhaps, to a thouſandth part of a grain. 
Thus, alſo, an inconſiderable quantity of the effluvia of volatile ſalt 
and ſpirit, preſently allay theſe violent ſymptoms. And as for internal 
remedies, *tis vulgarly known, that in the infuſion of Crocus metallorum, 
the corpuſcles that render the liquor vehemently emetic and purgati ve, 
Ere ſo very minute and ſubtile, that great proportions of wine, or other 
Prchicles, may be ſtrongly impregnated thereby, without any ſenſible 
Wiminution of the body that affords them. And of this we have, per- 
aps, a more conſiderable inſtance, when quick- ſilver is boiled, or long 
In fuſed in common water. For, Helmont obſerves, that tho' the liquor, 
Pe not alter'd in colour or taſt, nor the quick-filver at all ſenſibly 
hanged, nor grown any thing lighter on the balance; yet the liquor, 
by means of theſe inſenſible and unponderable efluvia of the quick- 
Plver, acquires a notable virtue againſt worms; for which purpoſe, not 
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ae famous and experienced phyſician, who treated him, confeſs'd he 
ad no hopes of him; becauſe the child, bred to have his will, and 
ing tired with unſucceſsful remedies, was ſo obſtinate, as to drink 
thing but ſmall beer. Whereupon I adviſed his beer to be impreg- 
ted with mercurial particles, by frequently ſhaking pure quick- ſilver 
Werein. By which means, the patient perceiving no change of colour, 
dr taſt in the drink, ſwallowed it greedily, and ſoon after recover'd. 

I ſhould condemn my ſelf for havng beſtowed ſo many words upon 
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Qcilitate and ſhorten our future taſk. 
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155 Having then diſpatched the firſt of our two enquiries, I proceed to Whether the 
band: Eder, whether the mechanical hypotheſis can be accommodated to 224% of fþe- 

notion of ſpecific medicines; ſo as to explain their operation, either cifics may be 
* ? accomodated 


Pielligibly, or prove it agreeable thereto. . 


oJucel eee "PE 
=: And here J muſt freely confeſs, however ſuperficial our knowledge v „lil. 
wr) be, and however abſtruſe and veil'd the operation of ſpecifics ; 29: 

-hund t, conſidering the large extent, and great fertility of the mechanical 


loſophy, I cannot deſpair that ſeveral effects of ſuch medicines, 


rye tht . . 
y, in a general method, be explain'd by it. 
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nly Helmont, but others extol it. And I remember, that a fine boy, 
orn to be heir to a very illuſtrious family, falling into a dangerous 
Ever, which was judged to proceed from worms, or verminous matter; 


Pe objection, but that I hope the anſwer given to it in this place, will 


551 


which continued for ſome hours; during which he felt fo raging a MEepicine. 
heat within, that, to uſe his own expreſſion, he thought hell- fire was A 
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Mevicixz. But before I come upon this explanation, let it be obſerved, ,,, giſtine 
por all, that I content my ſelf, on molt occaſions, to give only Poſſihl operat 
explications 3 and to ſhew, that ſpecific medicines may operate in the maniſe 
manner I propoſe ; without affirming that to be the very manner i acid, 
particular caſes 3 becauſe we need not grant, that the operations of 1 noche 
ſpecifics, or of the ſame, in different diſeaſes, muſt be of one king; cold w 
for, different ſpecifics may operate in ſeveral manners; and ſome „oil of 
one means may cure one diſeaſe, and others another, Nor need th urine, 
ſpecific remedy always relieve the patient, by this or that ſingle my, nega, 
ner of operating, but by a concurrence of two or more, that, abs e 
were, join their forces to produce the deſired effect. that is 
For a foundation to the following propoſitions, it muſt be remeg. t ſelf, 
ber'd, that an animated human body is not a mere ſtatue, or congeris, Miriouſl 
of the materials *tis compos'd of; but an admirably fram'd engine ach a: 
conſiſting of ſolid, liquid, and pneumatic ſubſtances, ſo exquilit s ſo ſm 
adapted to their reſpective functions and uſes, that the effects fn Hell, 
agent upon it, are not commonly to be meaſured by the power of tht HMlves a 
agent, conſider*d in it ſelf, but by the effects conſequently produy have 7 
from the action of the parts of the living machine upon one another. W wine-c 
Poth ſto 
PR O P. I. lighly c 
And 
A ſpecific medicine may cure, by diſcuſſing or reſolving the morbific naur, WMſociate 
and thereby fitting it for expulfion thro* the greater outlets of the buy, aul Hattert 
the cuticular pores. | veral p 
< And, 
*Tis known, that many obſtinate chronical diſeaſes often proceed from ill pert 
viſcid humours, that obſtruct the canals wherein the blood ſhould ci. of th 
culate, or other uſeful fluids be tranſmitted. And theſe peccant hum t alw 
are often ſo tenacious and obſtinate, that ordinary remedies will har ſible 
little effect upon them. But a ſpecific may, by the ſmallneſs and ſut es of 
able figure of its corpuſcles, get thro? the pores into the receſſes of thi a fitn 
ſtubborn matter; and thus, by their ſolidity, figure, and agitation, p. Huor. 
moted by the heat of the patient's body, diſſolve and ruin the rexturedl Jarguin 
the morbific matter, and render it capable of being naturally proſcrbi l diſſo 
by urine, ſweat, or ſome other commodious and innocent evacuatm ich is 
Thus, the blood, or other fluid of the body, , being impregnated vu bic, i: 
the benign and operative particles of the remedy, becomes an app re corr 
priated menſtruum to the peccant matter. Thus ſal-armoniac mall not, 
diluted into a menſtruum, that, by degrees, will diſſolve both copper ue, and 
iron. The menſtruum, in this caſe, muſt be appropriated, becauſe tht Wi; diſſe 
is no ſufficient reaſon to ſuppoſe, that it works by any manifeſt quality Wounds w 
as heat, moiſture, c. or even by acidity : but rather, by virtue , if 4; 
the fitneſs, which the ſhape, bulk, ſolidity, and other mechanical per, bu 
perties of its particles, concur to give it, to ſhake aſunder the part quantit 


a body of ſuch a determinate texture. For there are many mt 


diſtin Ol, 1 
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manifeſt qualities; ſince it may often happen, that a menſtruum, leſs 
acid, or leſs ſtrongly taſted, may diſſolve this or that body, which 
mother menſtruum, that ſeems far ſtronger, will not work on. Thus 
Cold water will diſſolve the white of an egg, which pure ſpirit of wine, 
oil of vitriol, or ſpirit of ſalt, will coagulate. Thus rectified ſpirit of 
urine, will readily diſſolve minute filings of copper, which ſpirit of 
vinegar will but ſlowly corrode; and yet this liquor will ſpeedily diffolve 
crabs eyes, which ſpirit of urine will leave entire. Thus quick-filver, 
that is infipid, will, without heat, diſſolve gold, which Aqua fortis 
it ſelf, tho? aſſiſted by fire, will not touch; and yet Aqua fortis will 
furiouſly tear aſunder the parts of iron, tho? quick-filver will not ſo 
uch as adhere to its ſurface. And thus, in ſhort, common oil, that 
s ſo ſmooth upon the tongue, and will not corrode ſo much as an egg- 
Yell, will diſſolve brimſtone, which reſiſts Agua fortis it ſelf, that diſ- 
Wolves almoſt all metals, beſides many hard ſtones and minerals. And 
have prepared a liquor, which, tho? ſo weak that one may ſafely drink 
vwine-glaſs full of it, pure, will yet operate on ſome very hard bodies, 
oth ſtones and'metals, in a way that is not to be match'd among the 
lighly corroſive menſtrua uſed by chymiſts, ; 

And now, ſuppoſing that the active corpuſcles of a ſpecific medicine, 


tr, ociated with the blood, or other vehicle, may act upon the morbific 
1 {Matter they meet with, in the manner of a menſtruum, we may illuſtrate 
veral particulars with regard thereto, 

And, firſt, we may hence conjecture, why an appropriated medicine 
from ill perform what another cannot; tho? its manifeſt qualities ſeem to 
cr. of the ſame kind, and much ſtronger in degree. For, menſtrua do 
nous t always act according to the degree of their acidity, or the like 
hare ſible quality, but according to the congruity of their parts, to the 
faires of the body they are to diſſolve; and frequently, alſo, according 
fa fitneſs that depends upon other mechanical properties of the acting 
„p. ur. And, therefore, phyſicians, as well as others, may eaſily miſtake, 


ture of (arguing 2 majori ad minus, and à minori ad majus. For, becauſe water 


cribal l diffolve gum arabic, therefore that highly rectified ſpirit of wine, 
zation ich is a much more ſubtile and penetrating liquor, muſt diſſol ve gum 
1 wit bic, is a falſe concluſion : or thus, becauſe ſtrong oil of vitriol is 
appr ¶ pre corroſive to the taſt, and will diſſolve many bodies that Agua fortis 
nay de not, therefore that it will diſſolve ſilver as well as Aqua fortis, is 
per ue, and the contrary true. Nay, this is not a juſt inference 3 Aqua 
e the B's diſſolves ſilver by virtue of its acid ſpirits 3 therefore the more it 
quality Bounds with theſe, the more powerfully will it diffolve that metal: 
rtue 0888, if Agua fortis be made exceeding ſtrong, it will not work upon 
al per, bur readily, after it has been weakned by the addition of a 
parts aug quantity of common water. 
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2itin&t ſorts of menſtrua than are commonly taken notice of; and the Mrpicixz. 
operations of theſe cannot ſafely be meaſured by the ſtrength of their: 


Mpieixk. 


sas well upon the peculiar texture of the body it ſelf, as the manigg 
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To all this I might add, that the diſſolution of a body may depend, 
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ſtrength of the menſtruum. = 

2. This doctrine may ſuggeſt the reaſon, why a medicine, that has 
great effect in one diſeaſe, proves ineffectual in another, apparently of 
kin to it, and perhaps leſs obſtinate. For, the preſumed analogy he. 
tween them may not be ſo great, but that ſome diſſimilitude of texty 
in the morbific matters, may render the one unfit to be wrought upon, 
by the fame menſtruum that diſſolves the other. Thus, tho? pure fpirt 
of wine will eaſily diſſolve gum guaicum, and the little portions gf 
reſinous matter that are harboured in the pores of the wood; yet ty 
ſame menſtruum will not work upon the wood of the tree that affor; 
theſe ſoluble ſubſtances. | 

3. This may keep it from appearing ſtrange, that ſpecific medicing 
ſhould ſometimes fail of their deſired effects. For, as the bodies g 
individual patients may greatly differ, either in their natural conſtity, 
tion, that they acquire by the diſeaſe, or in both; ſo tis not ſurprizing, 
that in ſome ſick perſons, among many, the congruity between tie 
agent and patient ſhould be alter'd, either by a conſiderable change i 
the texture of the morbific matter, or ſome alteration that the cor. 

puſcles of the medicine receive in their paſſage thro? the veſlels, by 
the admixture of ſome incongruous particles of the blood, or other 
vehicle. Thus both ſpirit of ſalt, and that of nitre, will diſſolve cop 
per, and the latter ſilver ; yet if you mix the other with ſpirit of flt 
which, by its like operation upon copper, ſeems of the ſame nature, 
the ſpirit of nitre will be no longer able to diſſolve ſilver, as it woull 
before. 

4. Our hypotheſis may, alſo, hint an anſwer, to one of the chi 
and moſt plauſible objections produced againſt ſpecific medicines. 'Is 
aſk'd, how a medicine can poſſibly rove up and down in the mals d 
blood, and, neglecting whatever elſe it meets with, ſingle out and fall 
upon the morbific matter to be proſcribed. Why, if the medicine att 
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by impregnating the blood, or ſome other fluid of the body, and tu the ſt 
ing it into a kind of menſtruum, tis very poſſible that the ſtrains, ¶ Nirtue of 
thro* which the corpuſcles muſt paſs, may keep back the inconveniti Hood. 
parts of the vehicle; and, which is in our caſe more conſiderable, ti 

the menſtruum may be either appropriated to the peccant humor 

or elſe, at leaſt, be qualified to reſolve that more eaſily, than any otli | 
ſubſtance it meets with in the body. Thus if bone-aſhes, Crocus nau ſpecific 
ſaw-duſt, powder'd ſea-ſalt, and filings of gold, be blended all togeti M 1b ma 
and afterwards divided into two parcels, and upon one you pour comm: 

water, it will readily diſſolve the ſalt, and leave the other ingredei Tho-! 
untouch'd; and if upon the other part of the ſame mixture, yo! ther flui 


a ſufficient quantity of quick-filver, and rub them together, this 
talline liquor will only faſten upon the gold. And thoſe who ol 
in the Span; gold-mines inform us, that when they have wel! * 
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better than it will the copper; which it ſcarce meddles with, as long as 
there remains any conſiderable quantity of gold to be wrought upon. 
As for the ſuppoſed difficulty, that the medicine ſhould ſearch out the 
morbific matter, in what part ſoever of the body it lies; this objection 
might have been conſiderable, before the diſcovery of the blood's cir- 
culation: but now we know, that whatever gets into the maſs of blood, 
js preſently whirl'd about with it; and may, therefore, be convey'd 
eren to the remoteſt veſſels. 

5. Our hypotheſis, alſo, may help us to anſwer thoſe many learned 
phyſicians, who either reject or deſpiſe moſt external remedies, eſpe- 
cially pericarpia, amulets, and appenſa, upon a ſuppoſition, that they 
can neither communicate to the body any ſtore of medicinal particles, 
nor reach internal diſeaſes ; eſpecially when ſeated in parts remote 
from thoſe whereto the medicine 1s applied. 

But,we need here only conſider, what abundance of particles, ſenſible 
0 the noſtrils, are, for a long time, emitted by a ſmall quantity of 
Wmbcr-greaſe, or of camphire ; and the multitude of magnetical cor- 
uſcles, that, for many years, conſtantly flow from a ſmall vigorous 
Wod-ſtone ; to make it appear & that even dry and ſolid bodies 
ray afford ſufficient ſtore of effluvia, to produce conſiderable effects in 
Wo curious an engine as the human body. And as to the ſecond part 
f the objection ; the moſt eminent modern phyſicians allow the po- 
Woſity of the ſkin, whereat *tis very poſſible for the ſubtile effluvia of 
eral bodies to enter; and when theſe have once got admittance 
Wo the ſmaller veſſels, tis eaſy to conceive, how they will thence be 

arried into the greater; and, conſequently, into the maſs of blood; 
y whoſe circulation they may be readily tranſmitted to all the parts of 
e body, and ſo to the ſeat of the diſeaſe. And, perhaps, the effi- 
cy of theſe corpuſcles may be the more conſiderable, becauſe they get 
Wreſcntly into the maſs of blood, without undergoing thoſe digeſtions 
the ſtomich, and other parts, which oftentimes greatly weaken the 


=_ of medicines, taken in at the mouth, before they arrive at the 
ood. | 
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naß, [ſpecific may ſubdue the too great proportion of acid, or other luxuriant particles, 

ge n the maſs of blood, and prevent their coagulatory, or other pernicious effetts. 

0 

rediens Tho? I cannot impuite almoſt all diſeaſes to acidity in the blood, and 

you ther fluids of the body, by means whereof the ſolids are alſo offended ; 

his u et, 1 readily grant, that a conſiderable number of diſtempers may chiefly 

0 hs oceed either from acids themſelves, or their bad effects. And ac- 
7 rdingly, we may very probably conceive, that ſeveral diſorders may 
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ſome ore that contains gold and copper, beſides heterogeneous mine- Mtvrcixs. 
rals, well heated quick-filver will take up the gold, much ſooner and. 
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| Mpix. be either quite cured, or greatly leſſen'd, by a ſpecific, that aboyg, they 
; n corpuſcles fitted to obtund acids. Now, ſuch an effect is Produciblehy not oi 
more ways than one, but the principal that now occur to my thought qua, 
are theſe twd. abu 

Firſt, there are ſome bodies that mortify, or diſable acids, by 1 often 
olitive hoſtility, or ſuch a contrariety, as is diſcernible by the tg EN 

the viſible conflict, and manifeſt tumult produced when they inyyg, tween 

each other. Such bodies are thoſe called alcalizate ſalts; whethy brit 
fixed, as the lixiviate ſalts of plants, or volatile, as the ſpirits, wy ay ſp 
aſcending ſalts of urine, blood, hartſhorn, c. as may be exemplify that © 
by mixing any of theſe with Aqua fortis, ſpirit of falt, oil of vity, onflic 
or the like acid liquors. Whence, by the way, we may ſee, that thoſ ighly 

Galeniſts miſtake, who aſcribe the virtues of ſpirit of hartſhorn, and ater 
of urine, only to their tenuity of parts, briſkneſs of motion, and the 117117. 
like properties; that they might not ſeem obliged to the chymiſts fy To: 
ſo uſeful a notion, as that of the contrariety of acids and alkalies. ted, 
| The other principal means by which acids may be mortified, iz, hy mani! 
being ſneath'd; for an acid corpuſcle may loſe its power of cutting d y to t. 
pricking, either by having its figure ſpoiled by the action of a {iran perad 
and manifeſt alkali; or elſe by being cover*d in a porous body, ends. 
perhaps, is endowed with no taſt, or any other manifeſt quality, 0 inds 0 
this way of mortifying acids, chymical operations afford us med by 
inſtances ; as when minium deſtroys the acidity of ſpirit of vier He illuſt 
chalk that of Aqua fortis, and Lapis Calaminaris that of ſpirit of lil, ie, 
and even of ſpirit of nitre. And I the rather mention Lapis Calamimi Make th 
| becauſe its qualities are leſs known to phyſicians, and the generalty of ch a h 
| chymiſts; and becauſe it ſupplies me with an argument, to prove irit of 
acids may be rather ſheathed than deſtroyed ; by the bodies that ſil great 
ly mortify them. For, as Glauber juſtly obſerves, acid ſpirits may, es, ye 
the force of fire in diſtillation, be driven out of that ſtone very mu the 
dephlegmed, and ſtronger than before. ſolu 
| I know it may be here objected, that the mortification of acils And 
| | performed by a manifeſt quality; and therefore proves nothing in tao lum, c 
| of ſpecific medicines, But to this I anſwer, firſt, that the pow 0WPt:al {a 
| mortify ing acids, by ſheathing them, or by abſorption, is none of der, n 
| qualities, whether firſt, ſecond, or third, that the Galeniſts albu e not 
medicines ; tho? their ſufficiency to cure diſeaſes, has been, and ſtil h a 

urged by many, againſt the ſpecific virtues of remedies. Secondly, diſſolv 
it is an unhappy and dangerous miſtake, that ſo many learned modne app 
phyſicians ſhould take it for granted, that if a medicine be endowed i. Th. 
a manifeſt quality, its good or ill effect may be aſcribed to that qu egar, 

whether it be acid or alkaline ; for there is a conſiderable difference, olve a 
various trials have aſſured me, between one acid and another, andes unt 
Fl tween one alkali and another: *tis fit, therefore, to diſtinguiſh bev*ily wc 


an acid, as merely ſuch, and the peculiar modification that may be 


to that acid. Thus, tho? all acid menſtrua, that I know of, wh 
b 1 
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Aqua fortis will not, of it ſelf, diſſolve gold; but if you give it a new 
modification, by adding to it common ſpirit of ſalt, which, as I have 
often found, leaves that metal entire, the Aqua fortis will eaſily diſſolve 
it, Nay, a different modification may not only cauſe a difference be- 
tween acids, but what would commonly be called a contrariety ; for 
ſpirit of ſalt will precipitate ſilver, which Agua fortis has diſſolv'd; 
and ſpirit of nitre not only precipitates an antimonial powder out of 
that odd ſubſtance, butter of antimony, but does it with a ſurprizing 
onflict, tumult, and efferveſcence ; yet this butter of antimony is ſo 
ighly acid, that a little quantity of it turns a conſiderable one of 
acer ſo ſour, that many chymiſts call ſuch a mixture Acetum Philgſa- 
borum. | 

To apply all this to the propos'd objection ; I at firſt plainly inti- 
nated, that a ſpecific medicine might ſometimes operate, in part, by 
manifeſt quality, tho' the good effect it produced, were not due, bare- 
y to the kind or degree of that manifeſt quality, but to ſomewhat 
peradded, upon which its ſpecific virtue, in a particular diſeaſe, de- 
ends. And, accordingly, it may be ſaid, that as there are ſeveral 
Winds of acids and alkalies, too, tis not every acid that will be morti- 
ed by every alkali, and thereby have its effects deſtroyed ; which may 
illuſtrated from hence, that tho* when copper as diſſolved in Agua 
is, 'tis poſſible, by the help of mere chalk, ſkilfully applied, to 
Wake the menſtruum let go the corpuſcles of the metal; yet if, upon 
ch a high colour'd ſolution of copper, you ſhall pour a due quantity of 
irit of urine, or the like volatile alkali, tho? there will preſently enſue 
great conflict, and manifeſt ebullition, with noiſe and numberleſs bub- 
es, yet between theſe hoſtile ſalts, a multitude of the acid corpuſcles 
the Aqua fortis will not be ſo mortified, as to let go the metal; but 
We {olution, varying its colour, will acquire a deeper than before. 


ſilent 
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cid And when I conſider the differences to be found between vinegar, 
fayot m, cryſtals of tartar, juice of lemmons, juice of barberries, the eſ- 
dero tial! falts of ſour plants, &c, I am apt to think, that nature, in diſ- 
of eder, may produce, in a diſeaſed body, acids of ſeveral forts, which 
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not particularly known to us; and that ſome of theſe may have 
h a peculiar diſpoſition, that our common alkalies will prove unable 
diſſolve them; which yet may be conquer'd by ſheathing them with 
e appropriated, or peculiarly modified corpuſcles of a ſpecific reme- 


ved wi This may be illuſtrated from hence, that tho? neither ſpirit of 
qu egar, ſpirit of ſalt, ner oil of vitriol, would, as far as I have try'd, 
ence, I lolve a ſtone taken out of a man's body; yet ſpirit of nitre, which 
and es untouch'd ſome bodies that oil of vitriol will diſſolve, would 
by dily work upon it, and thereby loſe its corroſiveneſs. | 
y bela 


There 


| will 
til 


they be well dephlegmed, diſſolve copper; yet Agua Regis, that diſſolves MepicixxE. 
not only copper, but gold, will not touch ſilver; as, on the other fide, CY N/TVJ 
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Mrpreixz. There are two things that I would have remarked, before ] l21wa 


this ſubject. One of them is, that preternatural acids not only di. 5 
affect the body, whilſt they continue ſenſibly acid; but in many «x. ſe 
create diſtempers, whereof moſt men would think them the remegj«, - 
For, tho? acids be reputed to have an inciſive and reſolutive virtue, aud 3 
are, therefore, preſcribed to cut tough phlegm, and to diſſolve coagulated and 
blood; yet, as I readily grant this virtue to acids in ſome caſes, {, time 
there are others, wherein I greatly ſuſpect, that obſtructions, and they Dai 
conſequent diſeaſes, may be occaſioned by the ſame ; as they coapulite alſo 
ſome fluids in the body, which are thereby rendred unfit to paſs with few 1 
the reſt of the blood, thro' the ſmaller veſſels and ftrainers of it open 
This I ſhall exemplify by the coagulation produced, by adding ſpitt 3 
of ſalt to the white of an egg, reduced to an aqueous conſiſtence; An 
and the like may be eaſily effected in milk, which not only ſpeedily volati 
curdles with ſpirit of ſalt, but, as is vulgarly known, with runnet, juice whoſe 
of lemmons, &c. And experiments, purpoſely made, have ſhewn, thn non b 
if ſome acids be conveyed immediately into the maſs of blood, they The 
will coagulate that fluid it ſelf, whilſt it continues in the veſſel gf help c 
living animals. : irtuoſ 

The other particular J defire ſhould be here obſer ved, is, that th' NouQ? 
acid corpuſcles are, by ſome modern phyſicians and chymiſts, ſuppos! ould 
nurtful, both in the blood, and ſeveral ſolid parts of the body; nd inf 
tho* ſome ingenious men impute almoſt all diſeaſes to the bad effect q And, 
acids; yet I am very inclinable to think, that many diſeaſes and il o coo: 
ſymptoms proceed from corpuſcles, that, whether of a ſaline nature, Mid the 
or not, differ from acids properly ſo called. For bodies may, as 'twere, Mme th 


reſult from the combination of acids with other ſaline particles, tha 
much: alter their nature. Thus, ſpirit of ſalt will, with ſpirit of uri, 
compoſe a kind of fal-armoniac ; and ſpirit of nitre, with ſalt of u 
diſſolv'd in common water, will con-coagulate into falt-petre, or a boch W /pecif 
exceedingly like it; and the fame ſpirit of nitre, or Agua foriis, wii 
ſpirit of urine, or of blood, or the like, will afford a very fuſible h 
very different from either of the ingredients, before their conjunction 

And 'tis vulgarly known, that oil of vitriol, and oil of tartar per #* 
quium, produce, by their coalition, Tartarum vitriolatum ; in which, wit 
the acid and the alkali are very much infringed ; the third body pv 
duced greatly differing from either of the liquors. And conſidering hoy 
many different ſorts of corpuſcles nature may have form'd, that, vid 
out being acid, may yet have notable and pernicious effects upon . 
blood, or ſome particular ſolid of the body; it ſeems probable, c. 
other qualities are required, to mortify or diſable theſe morbific & 
puſcles, than a contrariety to acid falts ; and, conſequently, cht 
medicine, whoſe parts are peculiarly fitted to correct, or enervi* 
particular ſort that is noxious, may deſerve the name of a ſpecific, 
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puſcles, whether ſaline in taſt or no, that are not manifeſtly acid, 
but, perhaps, of a contrary nature; which obſervation, tho? uſually 
overlook*d by phyſicians, is, in my opinion, of no ſmall importance, 
and therefore may deſerve to be mare fully made out. I have, ſome- 
times, prepar*d a liquor, that was not, in taſt, either acid or urinous 
whereto having put a moderate proportion of diſtill'd liquor, which 
alſo was, in taſt, neither acid, urinous, or lixivious, it would, in a 
few minutes time, be coagulated into fo firm a body, that, tho' the 
open wide-mouth'd veſſel, that contain'd it, was held with its orifice 
downwards, nothing would fall cut thereat. 

And if, upon a certain ſolution, ſome ſpirit of urine, or another 
volatile alkali, be let fall, there will preſently be produc'd a gelly, 
whoſe conſiſtence, and colour, may make it eaſily miſtaken for com- 
mon boil'd ſtarch. | 

The like gelly, but more tranſparent, I have alſo made without the 
help of any thing ſenſibly acid, or urinous. And, to fatisfy ſome 
irtuoſi, I have ſhew'd them, to their ſurprize, a ſubſtance which I 
ould preſently prepare, without urine, or any volatile alkali, that 
Vould immediately coagulate about twice its weight of highly rectified, 

nd inflammable ſpirit of wine, into a ſolid mals, : 

And, to manifeſt that *tis not requiſite that a liquor be ſenſibly acid, 
p coagulate an animal ſubſtance, as I lately obſerv'd the ſpirit of ſalt 
Id the white of an egg, highly rectified ſpirit of wine will do the 
me thing as well, if not better. | 


urine PROP: III. 

7 LArtar 

a body /pecific may prove erviceable, by precipitating the peccant matter out of 
5, with the blood, or other fluid of the body.. 

Ile {alt 

unto. Tho' precipitation be frequently a conſequence of the mortification 
per acids, or of alkalies, by corpuſcles of a contrary quality, yet 1: 
ch, boilfWought fit to ſay ſomething of it a- part; becauſe I have obſerv'd, that 

xdy prone acids and alkalies may be put together, without cauſing any 

ing ha ecipitation by their contrariety : and, on the other ſide, that various 
it, viugecipitations may be produced, where there does not appear any ho- 

upon tity ; though, I know, this effect is often thought a ſufficient argu- 
ble, nt of a preceding conflict of acids and alkalies ; but that ſhould be 

bific er'd by collateral experiments. 

y, Unt 0 proceed to our own examples. I know ſeveral urinous ſpirits, 
nerve: will mix with. acid menſtrua, without any manifeſt conflict or pre- 

ecific, {WOT'tation ; and, on the other hand, ſome acids and alkalies, that will: 


ke a manifeſt conflict by their mutual re- action, yet, if mingled in a 
| proportion, there will be a manifeſt coalition, inſtead of a precipi- 
tation 3: 


But further, as various coagulations may be made in the body by Meprcixs. 
faline corpuſcles, manifeſtly acid, ſo others are producible by cor 
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Mepicinz. tation; as may be exemplified in certain quantities of ſpirit of (yi. 
WW WV armoniac, made with ſalt of tartar, or pot-aſhes, and ſpirit of nitre, or 4 
Aqua fortis; and alſo by ſpirit of urine, and ſpirit of ſalt, mix'd ina P 
certain proportion; whereby they convene into corpuſcles, for the making 
of ſal-armoniac, which the phlegm of thoſe liquors will keep [wimming, 
But, what makes moſt for my preſent purpoſe, there may be Precipita. ſul 
tions, where no tumult, or contrariety, appears; as when filver, bein 
diſſolv'd in Agua fortis, and the menſtruum diluted with 30 or 40 par; 
of diſtill'd water, if clean plates of copper be immers'd in the ſolu. 
tion, the ſilver will be very ſlowly precipitated out of it, in the form, 
not of a calx, conſiſting of metalline and ſaline parts incorporated ty. 
gether, but in the form of pure ſhining ſcales of ſilver, almoſt like 
the white and glittering ſcales of ſome ſmall fiſh. There is, alſo, 2 
way, by which I have brought diſſolv'd gold to ſettle about a body 
ſuſpended in its ſolution, in the form of a fine, and a high-colour'd lx 
of pure gold. But you may have an inſtance of ſilent precipitation, 
by rubbing a little, either of Roman or Dantzic vitriol, upon a nen]y 
whetted blade of a knife, moiſten'd with water; for the ſteel will thus 
immediately be overlaid with a reddiſh ſubſtance, which, by its colour, 
and other ſigns, appears to be manifeſtly cupreous. And : tis not only 
out of ſolutions, made with acids, that bodies may be thus precipitated; 
for, upon ſearch, I have found, that there are, in nature, Precipitant 
capable of ſilently precipitating ſome bodies, diſſolv'd in urinous, or 
other, not acid, menſtrua. It may, indeed, be juſtly ſuſpected, that 
ſuch precipitations are dangerous, by producing heterogeneous cor- 
puſcles in the blood, that may prove too heavy, or groſs, to be en- 
cuated. And I look upon this as a ſuſpicion to ſatisfy which *twere fit 
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to conſult experience; but, in the mean time, it may be repreſented, few 1 
1. That tho? ſome inconveniencies may happen from the bulk of the Pater, t 
precipitated corpuſcles, yet this may be much inferior to the danger arrion, 
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threatned by the over- active, and hoſtile particles, that produced, 0 
fomented the diſeaſe. | 

2. That *tis not neceſſary all concretions ſhould conſiſt of corpulcls 
too large to be thrown out at the maſs of blood; for, we ſee, that ſtony 
matter, which, as the chymical analyſis of it ſhews, is of a very con: 
pound nature, may be carry*d to all parts of the body. I knew 
lady, who had a ſtone taken out of the lower part of her tongit 
And phyſicians, who preſcribe large quantities of mineral waters, in. 
pregnated with iron, as I found thoſe of Tunbridge to be, and wit 
ſulphur, ſuch as ſome of the Bath waters uſually are, build their e | 
pectations of a cure from them, upon a ſuppoſition that they are ca? /2ec:fc 
ried into the maſs of blood, and innermoſt parts of the body. 

3. That yet precipitations may, poſſibly, be made of matter, 4 VA 
tain'd in the blood, by medicines that do not get into the mals 0 | his obſ 
Phyſicians, ſometimes, give crude ſteel in ſubſtance, as well as prepati portant 


to obtund the acidities of the blood, tho? the metalline corpulcles, 3 
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and guts; which appear to be the ſeat of the operation of chalybeates, 
from the blackneſs they give to the excrements of the lower belly : 
but if they will have it, that prepared ſteel, for inſtance, calcin'd with 
ſulphur, paſſes thro? the pores of the inteſtines, or the fine lacteal 
veſſels, into the maſs of blood ; *twill be obvious to demand, why na- 
ture ſhould not be able to expel precipitated corpuſcles, at the ſame 
orifices, where ſuch compounded concretions as thoſe of ſulphur and 
that metal can enter. | | | 
4. That it may, with ſome appearance of reaſon, be ſaid, experience 
has already been conſulted about the expediency of employing preci- 
pitating medicines. , For, not to urge that the learned Sennertus ſeems 
to intimate, that ſometimes the febrile matter may be precipitated out 
of the blood.; Kergerus very ſolemnly declares, that, in the ſpace of 
fourteen years, he cured above a thouſand of fevers, without bleeding, 
purging, ſweating, c. by a ſingle precipitating remedy, and that 
univerſally, with all imaginable eaſe and ſafety. I endeavour'd, indeed, 
to obtain from Germany a confirmation of this matter of fact, but did 
not receive it; I find, however, that one of the emperor's phyſicians, 
declares himſelf inclin*d to believe it true. 
But I can more eaſily ſuppoſe, that great, and deſireable changes 
may be wrought in the fluid parts of the body by appropriated preci- 
pitants, if it be true, as it is unanimouſly taught by a multitude of 
phyſicians, that many diſeaſes are cauſed by a putrefaction of the blood, 
and other animal fluids. For there 1s, in nature, a certain ſubſtance, 
dr medicinal liquor, ſo powerful an enemy to putrefaction, that when 
few grains, or drops of it, were put into a conſiderable quantity of 
vater, that had been kept till it ſtunk as ſtrong, and offenſively, as 
Earrion, (tho? it ſtill remain'd tranſparent) and diffuſed, by agitation, 
rough it, precipitated therein a very ſmall and light feculency, which 
peing remov'd, the remaining liquor was quite freed from all ill ſcent ; 
lc Nor did 1 obſerve, that the feculency it ſelf retain'd any. And, which 
c ſony ſurprizing, all this was done in a very few minutes, by a very ſmall 
com. oportion of a precipitant, whoſe taſt was not at all either bitter, or 
knew id, or urinous, or Iixivious; which are circumſtances that may af- 
rongue rd conſiderable hints to ſagacious inquirers. 
ers, MI 
ad will PN. 
heir e. 
* ca /pecific may peculiarly ſtrengthen and cheriſh the beat; and, by that 
| means, relieve the part affected. 
er, (0 . 
155 of bis obſervation can ſcarce be made good, without entering into that 
repare portant and perplexed controverſy, whether any medicines have a 
ſcles, M pathy with the head, heart, liver, &c, and, upon that account, 
or. III. CEcc deſerve 


all probability, do not paſs into the maſs of that fluid, but are wrought Mzorcixs. 
upon by the matter, that, in its circulation, is thrown into the ſtomach . 


Mevrcixe. deſerve the name of cephalic cordial, hepatick, Sc. or to ſpeak More 
clearly, whether there be any medicines, that, in a particular manner 
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do good to this or that particular internal part of the body. In t;, 
diſpute the affirmative has been held, tho? I doubt upon flender grounds 
in moſt of the phyſical ſchools, for ſeveral ages. But, in our time 
many maintain the negative, and even deride the opinion they have 


forſaken. Some of them object, in a triumphant ſtile, that ' tis ridi. C01 
culous to fancy ſuch a ſympathy betwixt a dead medicine and the parts reſt 
of a living body; as if a phyſician could ſend a drug of an errand, 10 tw 
ſingle out a particular part among a multitude of others, and do it / 
good offices. egg” eaſi 

But, notwithſtanding this, I think it very poſſible, that a medicine the 
may ſo far reſpe& a particular part, as tho' not to prove beneficial tg othe 
that only, yet to be ſerviceable to it in a particular manner or degree: mot. 
and this, I conceive, may happen upon one, or more, of the folloy. catio 
ing accounts. boure 

And, 1. when I conſider, that the firm parts of the body, as the an at 
heart, brain, liver, kidneys, Sc. have each its particular ſtructure, matte 
wherein it differs from another; and probably the fluids alſo, as tte matte 
blood, gall, lympha, &c. have their ſeveral textures; it ſeems po- diſh o 
bable to me, that the corpuſcles of a medicine, diſſolv'd in the ſtomach, and th 
and carry'd round by the liquors of the body, may, according to their iſ Highte 
determinate ſhape, ſize, ſtiffneſs, flexibility, motion, £&c. be much mo ef wh 


fit to lodge in one part of the body than the reſt, and, thereby aſo- e 
ciating with its fibres, ſupply it with ſuch congruous particles as it diſpoſi 
either wants, or may prove beneficial to it, by re- eſtabliſhing or 


ſtrengthening its tone. And by this corroboration, the part may & truum, 
enabled to reſiſt the hoſtilities of morbific matter, which phyſchm che live 
frequently obſerve to be thrown by the more vigorous parts upon that 

ſuch as are weak or diſtempered ; as is manifeſt in perſons ſubject u alſo af 
the gout, in whom peccant humours are very apt, upon ſeveral 0 For, 


caſions, to be tranſlated from the nobler parts; if thoſe be robul 
upon the debilitated joints: on which ſcore, the gout, if it be wt 
managed, is not, without reaſon, thought conducive to long lit 
Thus I knew a phyſician, who had ſuch a peculiar indiſpoſition in 
jaw, that tho' he could uſe wines of ſeveral! ſorts, without income 
ence, yet the drinking of a very little brandy, would ſoon give bm! 
tooth-ach. | 

But I proceed to ſhew and illuſtrate, how the fitneſs of ſome mt 
cinal corpuſcles, may enable them to aſſociate with thoſe of the g 
they are to affect. We ſee, from what happens in nutrition, eſpecial} 
that of ſucking children, that a ſingle aliment, as milk, affords, bl 
various excrements, ſuch as the groſſer feces of the guts, and the 
fluid ones of the bladder, the noſe, the cuticular pores, Qc. a great" 
ber of corpuſcles that are detained and affimilated by parts of diff 
ſtructures, as the brain, the heart, the bones, &c. ſince, * 
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cartilaginous, in proceſs of time become bony; a change not probably 
referable to the bare exiccation, by the native heat of the body, in- 
creaſing with age. a 

2. The friendly corpuſcles of a ſpecific medicine, may not only 
confirm the good ſtate of a determinate part, but greatly conduce to 
reſtore it to a ſound condition, when it is diſtemper'd; and this by 
two or three different means. ä 

And, firſt, thoſe particles may diſpoſe the morbific matter to be more 
eaſily and ſafely expell'd; and that not barely as they may impregnate 
the whole maſs of blood, and ſo be carried by it, as well to many 
other parts, as to that we now conſider 3 but as their particular texture, 
motion, Fc. may, in a peculiar manner, reſpect that particular modifi- 
cation, which the peccant matter acquires, by being produced or har- 
boured in that determinate part. And that the particular ſtructure of 
an affected part, may very much diverſify the condition of a morbific 
matter, I argue from hence, that N declare, the petrifying 
matter bred in the kidneys of a perſon ſubject to the ſtone, to be red- 
diſh or yellowiſh ; but when in the bladder, white, or of a light grey; 
and the ſtones generated in the former part, to be more friable, or of a 
lighter texture than thoſe that have their origin in the bladder; ſome 
of which are exceeding hard, eſpecially .in compariſon of ſuch large 
ones.as I have had out of the bladder, or gall, of luſty animals. The 
diſpoſition then, that the corpuſcles of the ſpecific may give the blood, 
or other liquor which conveys them, to act as an appropriated men- 
ſtruum, upon the peculiarly modify*d matter that obſtructs or diſaffects 
the liver, for inſtance, may enable the remedy to be very helpful ro 
that part, by.preparing the-morbific matter for expulſion. But it may 
alſo aſſiſt the ſame part in another capacity. | | 
For, ſecondly, it may ſo work upon the fibres, and ſtable portion of 
the part affected, as both to enable and excite it to:get rid of its enemy 3 
as by giving firmneſs and ſtrength to the fibres of the part, by contem- 
perating, or correcting the immoderate heat, coldneſs, Ic. thereof; by 
ortifying the acid, or other heterogeneous particles, that are lodged 
n the minute intervals of it, and, perhaps, even in the pores of its 
Ibres, by allaying its convulfions, cramps, or other inordinate motions, 
hat hinder it from performing its proper functions; and, laſtly, by 
taxing or widening the pores, according to the exigency of the work 
be performed. And, having thus prepared the matter to be expell'd, 


— id diſpoſed the part to expel.it, this may then alſo be excited to its 
8 dende, by the fame particles irritating the fibres, or motive organs, or 
a the oF ulating them, to diſburden the matter that offends it. Thus a 


ry ſmall doſe of cantharides, is known capable of making the blad- 


d r forcibly diſcharge it ſelf of urine; and often at the ſame time to 
herwiſe Cecc 2 expe 


ts could never be ſo plentifully nouriſhed by them, as daily to in- Menrcis. 
creaſe in all their dimenſions. And ſome parts, which in infants. ar. 
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Meprcins. expel the ſand, gravel, ſmalt ſtones, and other excrementitious matter. 
gat before moleſted it. 1 b 5 


( 
And hence we may anſwer an objection, formerly mentioned againſt ft 
ſpecific medicines. For here we have a medicine, tho? a dangerous one 
whoſe corpuſcles are ſo peculiarly adapted to the bladder, and urinary 
organs, that tho* when got into the maſs of blood, they are carried by 
it indiſcriminately to all. parts of the body ; yet often, without mani. Al 
feſtly diſordering the reſt, they exceedingly affect and irritate the to 
bladder alone. It may here be objected, that the firſt of our three th 
ways, in which we ſay a particular part may be aſſiſted by a ſpecific, 
feems contrary to the ſecond ; the former tending to corroborate, and W 
the latter to relax and irritate it. But I anſwer, that fince the part phyf 
may be ſometimes in a natural, and ſometimes in a preter-. natura on a 
ſtate; in the former a medicine will deſerve to be call'd appropriate vitiat. 
from keeping it ſound, which is moſt properly done by ſtrengthening fluid 
it; and in the latter, merit the title of a ſpecific, becauſe it helps to No 
reſtore it to a ſtate of ſoundneſs. And, again; tho? to effect this re. ſpecifi 
covery, *tis often very expedient, that the medicine procure an evacu. with f 
tion of ſome peccant matter, yet that evacuation is frequently much an uſe. 
promoted and facilitated, by ſtrengthening the part, ſo as to enable it examir 
to diſburben it ſelf. And the ſame medicine may contain and com. living! 
municate to the blood, corpuſcles of ſuch different ſhapes, ſizes, mo. bre Th 
tions, c. as ſucceſſively to relieve the part by both theſe means, Thus, But: 
phyſicians obſerve, that rhubarb not only purges the liver of choler, Muc it, 
by its fine, laxative parts, but by its more earthy, aſtringent cor. ſpecial, 
puſcles, ſtrengthens the tone of that part. I might add, that, in ſome Wave fu 
caſes, this very corroboration of a diſtemper'd part may reſtore it He bloo 
toundneſs ; there being ſome diſeaſes of ſuch a nature, that they coull all it u 
not ſubſiſt in the affected part, unteſs thro? its debility, and the con- Since, 
quences thereof, it were ſubject to admit, from time to time, freſh t. Mood, t 
cruits of peccant matter to foment the diſorder. And, in ſuch diſten- ö ugg1ſh; 
pers, if the ſtructure and tone of the part be re-eſtabliſhed by the oe Mat fluic 
ration of the ſpecific, its acquired vigour will enable it to reſiſt the a. Nculatio 
trance of new ſupplies of peccant matter, and to return them into the e ob 
maſs of blood, to be thence diſcharged by the common ſhores of the ſſp ere are 
body, In the mean time, nature will be able, by degrees, to ſubd ers, c 
diſſipate, or otherwiſe diſpoſe of that litttle portion of morbific nm l oyed 
that was lodg'd in the diſeaſed part. tay re Ve 
We have not hitherto produced any example of the peculiar reſp mſtances 
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of a ſpecific, to a determinate, diſaffected part, apparently fo incred 

le, as that a heavy, ſtony fubſtance, being in ſmall quantity, take 
at the mouth, ſhould manifeſtly contribute to the cure of a- brokt 
bone, in the extreme parts of the body; yet, not to urge the teſtimot 
of chymicat writers, I remember a German phyſician, who. was fam 
for great cures, related wonders of that ſtone called Oſteocolla, efpeciil 
if improved by a ſkilful preparation, which he communicated o 
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ſractures. 


VV. 


A ſpecific may have its effect, by producing in the maſs of blood à diſpofition 
to enable nature, by corretting, expelling, &c. to ſurmount the cauſe of 
the diſeaſe. * 


Whoever narrowly conſiders the practice of the moſt ſucceſsful modern 
phyſicians, will find that their preſcriptions are, in general, founded up- 
on a ſuppoſition, that a M part of diſeaſes depend chiefly upon the 
vitiared conſtitution of the blood, and their cure upon reſtoring that 
fluid to a ſound ſtate, 

Now this advantageous change of the blood may be effected by a 
ſpecific, ſeveral ways; and, particularly, firſt, by furniſhing the blood 
with ſome ſort of active corpuſcles, neceſſary to ferment it, or excite 
an uſeful commotion, or agitation therein. I do not here deſign to 
examine, whether the maſs of blood, contained within the veſſels of a 
living man, is capable of a ſtrict and proper fermentation ; and there- 
fore I have employed the word commotion, for ſuch as diſlike the other. 

But as fermentation is become a general term, I ſhall not ſcruple to 
uſe it, after having premiſed, that becauſe many modern phyſicians, 
ſpecially ſince the learned Dr. Willis's notions came to be in requeſt, 
have ſuppoſed fevers and agues to conſiſt in vitious fermentations of 
he blood; to diftinguiſh the fermentation I here mean, from theirs, I 
all it uſeful. : 

Since, probably, then, there 1s often a vitious fermentation of the 
Plood, there may alſo ſometimes be a want of fermentation, or a certain 
uggiſnneſs; upon whoſe account, either the briſk, inteſtine agitation, 
Pat fluid ought to have in healthful perſons, or a due quickneſs of 
Irculation is wanting; upon which ſluggiſh ſtate of the blood, if it 
ove obſtinate and laſting, ſeveral diſtempers are uſually conſequent. 
here are, indeed, various medicines, ſuch as aromatics and ſpirituous 
quors, diſtilled from fermented vegetables, ſometimes ſucceſsfully 
pployed. to correct this dull diſpoſition of the blood; but as theſe 
ove very hot, there will be ſeveral conſtitutions, and particular cir- 
mſtances wherein they may do more harm by their immoderate heat, 
n good by their ſpirituoſity. Beſides, the ſluggiſnneſs of the blood 
ay ſometimes proceed from cauſes, that this ſort of hot medicines: 
not correct. I remember, that having moderately dry'd and pow- 
Id a parcel of human. blood, a vinous ſpirit totally. inflammable,. 
buld not in many hours make a ſolution of it, or draw a red tincture 
mit; but a well rectified urinous ſpirit grew red upon it, in leſs: 
n the tenth, or perhaps the twentieth part of that time. 
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A ſpecific 


But without preparation, the judicious Hildanus greatly commends it, Morex. 
upon his own obſervation, for very ſuddenly breeding a callus iN 


"Specific Remedies conſider d. 


' Megprertus. A ſpecific medicine may, therefore, abound in corpuſcles of ſuch a 

W nature, as, without dangerouſly heating of the blood, to diſſolve thoſe nat 
particles that render it viſcid, ropy, or ſpiritleſs ; and alſo, by eliven. oth 
ing the whole maſs, and putting it into a more briſk and kindly agit,, 
tion, thereby fit it to throw off ſuch heterogeneous parts, or recrement; rec! 
as were blended with it before; whence *twill again freely paſs along as t 
| the finer veſſels of the body. thro 
That a ſpecific may perform this, will be more eaſily allowed, af 1 
conſidering that the generality of phyſicians acknowledge, there ar; ſequ 
ſeveral cordials, ſome of which they ſtile temperate, and others cold thin] 
and *tis very poſſible, that the corpuſcles, which render the blood thic we h 
and ſluggiſh, may not be of a cold nature, but of a hot; and therefore that 
may have their effects rather promoted than deſtroyed by hot reme. vith 
dies. Thus, as we formerly ſaid, if to the white of an egg you put; viſe, 
certain proportion of well rectified ſpirit of wine; inſtead of deſtroy. ſo col 
ing the viſcoſity of the liquor, it will curdle a good part of it, and mode 
thereby produce a body far more remote from thinneſs and fluidity thn iſ dran 
it was before. And I remember I once made a ſluggiſh vegetable liquor, when 
which preſently, by the addition of a little ſpirit of wine, became fu. Wi to | 
prizingly viſcous and ropy. iS not 
2. Another means, whereby a ſpecific may befriend the maſs of [rived 
blood is, by giving it the wanted dilatation or tenuity. This ſecond . n 
way, indeed, is of kin to the firſt, but different from it; becauſe beter 
that the thing principally conſidered was, the fermentation or agitation 7% fi 
of the blood ; but this chiefly reſpe&s the conſiſtence of it; a partic ing, 


lar of great importance to health: for if the blood be too thick, a alteratic 
often happens, it cannot paſs ſo freely and readily as it ought, thw “ Pein 
the capillary veſſels ; which thence become gradually obſtructed, and F Hoy 
the circulation retarded. And, on the other fide, if the blood be m to 
thin, and eſpecially if too vehemently agitated, tis apt to make its ent, « 
way out of the — and produce hemorrhages, or other bad effect, * 
that uſually attend the extravaſation of the blood; which happening * wy 
in ſo warm a place as a living human body, that fluid is very an” 1 0 
to putrefy, and thereby produce impoſtumes, and ſeveral danger = f 
ſymptoms, ” - Pt 
Now a ſpecific medicine may remedy this faulty conſiſtence of Makes; 
blood, by furniſhing it with corpuſcles, fitted by their figure, bud fs 
motion, .&c. to diſable thoſe that make the blood groſs; or elſe toc __ 


or divide the parts of the blood it ſelf, and fo diſpoſe them to a g © 
Auidity. It may alſo produce in it ſuch pores, as will give admiſi bon 1 15 
to the ſubtile etherial matter, that abounds in the atmoſphere, where vera] ” 
the blood may be rarified. And, on the other hand, when the hs ©] 
is too thin, as not only ſome diſeaſes, but ſome medicines too, od | acc 

cially aloes, often make it; a ſpecific may reduce it to a good cone. - c 
ence, either by furniſhing it with corpuſcles, apt to combine with puſcles 
active ones, that did too much attenuate it before; or by helft art, af 
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other eaſy way. . 


3. There is yet another manner wherein a ſpecific may conduce to 
rectify the ſtate of the blood; and that is by ſo working on the heart, 
5 to make it advantageouſly regulate the tranſmiſſion of that fluid 
thro? it. | 

That a ſpecific may peculiarly befriend a particular part, and con- 
ſequently the heart, is granted by the generality of phyſicians, who 
think themſelves poſſeſſed of many cordials, as they call them; and 
we have already ſhewn it poſſible : *tis, therefore, allowable to ſuppoſe, 
that the parts of a ſpecific may either diſſolve ſome particles they meet 
with in the heart, by which that noble viſcus is, by irritation, or other- 
wiſe, diſturbed in the regularity of its dilatations and contractions; or 
ſo corroborate the fibres, or moving organs of it, as to diſpoſe it to 


advantageous manner. And that the diſpoſition of the heart, even 
when men have no ſenſe of it in the part it ſelf, may be of moment 
35 to health and ſickneſs, appears credible ; ſince a living human body, 
trived machine, whoſe parts are eaſily ſet on work by proper, tho? 
greater things, than can be expected from the bare energy of the agents 
being, tho? perhaps inſenſibly, changed, it may produce a remarkable 


in point of quantity, celerity, or both. 


duce to ſickneſs or recovery, will partly appear by the effects of vehe- 


great and ſudden joy. And tho? its oppoſite paſſion, grief, has been 
pon a regular tranſmiſſion of the blood, that joy has been found in 


uch to leſſen hunger: which effect M. des Cartes ingeniouſly attempts 


art, after the manner of joy, may produce in it ſuch amicable dila- 


moderate the circulation of the blood that paſſes thro? it in the moſt 


is not a mere lump of fleſh, bones, &c. but an exquiſitely well- con- 
very minute agents; and by their action upon one another, perform far 
that firſt put them into motion: whence, the diſpoſition of the heart 
alteration in the motions of the blood, and its paſſage through that part, 
How much this change in the circulation may, in many caſes, con- 


ent, or durable paſſions of the mind. Thus *tis obſerved, that in a 
deep ſorrow, which, in a manner, ſtraitens the paſſages of the heart, 
he blood is too ſparingly diſpenſed, and the enlivening ſpirits are not 
generated in ſufficient plenty. The blood is hereby, alſo, ſo diſpirited, 
is, in theſe parts of Europe, to diſpoſe the body to ſcurvy, which 
ther produces or irritates ſeveral other diſeaſes. Thus, again, the 
paſſion of ſhame often ſuddenly alters the motion of the blood, and 
akes it ſwell the little veſſels that lie under the cuticula of the face, 
nd ſometimes other parts. The like effect I have ſeen produced by 


Ilually obſerved to deaden the appetite to meat; yet ſo much depends 
eral perſons, and I have known an eminent inſtance of it, very 

d account for, from the varied dilatation and motions of the heart. 
nd it ſeems not abſurd, that the like motions may be caus'd by the 


ITpuſcles of a ſpecific medicine, which, by affecting the fibres of the 


tations + 
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mature to expel thoſe buſy particles by inſenſible tranſpiration, or lone 8 
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Mrorcixz, tations and contractions, as flow from the agreeable paſſions. aq doſe 
WY WV what favours this conjecture, a lady of my acquaintance has complaingg ſever 
to me, that the ſcent of perfumed gloves makes the blood fly to her pears 
face, and long continue to tinge it, 1n the nature of a bluſh, hut « 
In this manner, then, a ſpecific, by peculiarly affecting the heart corp 
may greatly contribute to introduce, or re-eſtabliſh, a healthy craſis in Ar 
the blood; which, being thus rectified and invigorated, may both he. by th 
friend the body in general, and conduce to remove ſome particular gif. conve: 
eaſes, by ſtrengthening, and, perhaps too, exciting the particular part, ſpirit 
in which the peccant matter reſides, to ſubdue or expel as much of i wine, 
as it already harbours, and to reſiſt the acceſſion of more. And the vill g. 
blood being thus brought to a good ſtate, and the ſolid parts corrohy. more r 
rated, the ſpecific that produces theſe effects, may be ſaid to cure ſone MMreducec 
particular diſeaſes, which only continue by being frequently ſupply'4 MWother d 
with vitious matter from the blood in its circulation. of grea 
| A fe 
4 VROE.--VL taken ir 
if well | 
A ſpecific remedy may unite its particles with thoſe of the peccaut matter, ul Hathartie 
thereby conſtitute ſome different ſubſtance, to be eaſily thrown off, or ſaſh Nor a co 
continued in the body. when th 
btracte, 
This I take to be one of the moſt proper and genuine methods of iretions, 
operation in ſpecific medicines ; becauſe an effect is here produced, either Mſoking « 
without the aſſiſtance, or beyond the mere power of the manifeſt qu- Made by 
lities of the remedy, and a cure, or relief uſually obtain'd without vio- Mids the 
lence, torture, or diſorder. . Ind of 
This manner of working in a ſpecific medicine, is of near affinity May as p 
with one or two of thoſe formerly mention'd 3 but different from them iat a m- 
in ſome particulars, as will appear hereafter. Sometimes, when 2 on the 
certain kind of acid has impregnated the blood, or lodg'd it ff mſelf; 
in ſome ſolid part of the body, the corpuſcles of a ſpecific may, oſiderin 
without any ſenſible conflict, be ſo qualified, as to make coalitions with ular coy 
the particles of the peccant acid; and, with them, conſtitute lit ponent 
concretions, which, differing from the minute parts of the acid, eite made b 
in bulk, figure, ſolidity, ſtiffneſs, motion, or in two or more of cheWnedicine, 
may become quite of another nature, and much more innocent tut or ben, 
the acid it ſelf, before it was thus corrected. We are furniſhed wil hen a 
a notable illuſtration hereof, by digeſting Agua fortis with an equal, , !pecific 
double weight of inflammable ſpirit ; for, by this means, I fou only by 
that highly acid liquor ſo chang'd, as not to retain any ſenſible c eſenin 


roſiveneſs ; and to exchange its piercing ſcent, and great acidity, for! tion 75 
inoffenſive, pleaſant ſmell, and a grateful, and actually ſweetiſn ta lequences 
Which brings into my mind the practice of a preſident of the fim might! 
college at London, who, as himſelf told me, uſed to relieve a pat" of fon 
of very great quality, of nephritic torments, by giving her a * me 37 
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ears not to work upon them uniformly, as they are all of them acids, 
but differently, according to the nature and proportion of the acid 
corpuſcles, with which the vinous ſpirits aſſociate. 

And to ſhew, that this change and contemperation of the menſtruum, 
by the ſpirit of wine, is produc'd rather by a peculiar fitneſs of the 
convening corpuſcles of both, than by the contrariety that the vinous 
ſpirit has to the Aqua fortrs, as an acid; I ſhall add, that pure ſpirit of 
wine, mix*d in a due proportion with highly rectified ſpirit of urine, 
vill greatly abate 1ts cauſtic property; and with it compoſe a ſalt much 
more moderate than the ſpirit ; and which, being ſublimed,. or rather 
reduced into a liquor, affords an excellent mixture, in ſome fevers and 
other diſeaſes as a medicine: and, with a ſmall ſkilful alteration, it is 
of great uſe in many chymical experiments as a menſtruum. 

A few grains of the glaſs of antimony, made without addition, being 
taken inwardly, will vehemently both vomit and purge ; and tho? wine 
if well impregnated with its corpuſcles, proves a violent emetic and 
in] Wathartic 3 yet if ſpirit of vinegar, that is, of degenerated wine, be, 
era competent time, digeſted upon the glaſs finely powder'd, and 
chen the liquor is ſufficiently impregnated with the particles thereof, 
bſtracted from it, there will thence ariſe a multitude of minute con- 
1; of ections, of which many grains may be given, without ordinarily pro- 
ther Woking either vomit or ſtool. All mortifications, therefore, ' uſefully 
que ade by medicines, need not be of acids; ſince we here ſee, that 
- vig- ids themſelves may prove correctors: and, perhaps, it is by ſuch 
| ind of combination, that ſome poiſons are ſubdued. I ſuſpect that it 
finity ay as probably be upon this account, as upon any hitherto offered, 
them pat a man, ſtung with a ſcorpion, is cured by ctuſhipg the animal 
hen 2 on the hurt; as an acquaintance of mine told me he tr d gpon 
ir (af ſelf 3 and a virtuoſo upon a ſoldier, with good ſucceſs. And, 
may, nſidering what a multitude and: variety of figures, may fit ſuch par- 
ns with ular corpuſcles to make coalitions; very different from both the 
e lie ponent parts, it ſeems probable, that in a patient's body there may 
| cit made berween, the corpuſcles, of the peccint tbatter, and thoſe of 
of cheWpedicine, ſuch uſeful combinations, as to produce',concreriqns inno- 
Kor beneficigh” 72 0H 909 ROT, e OG THT CEL sii 
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gerede e peccane. marrer comes to pe aſſociated with- one 
a ſpecific medicine, that combination may alter it for the better, 
only by changing its magnitude and figure, but alſo by encreaſing 
lening irs ſtiffneſs and ſolidity, and giving a new modification to 
tion; as Will iſily appear from a ictle attention to the natural 
ſequences of The coalitions of bodies. 

might ſhew, ex abundanti, that the ſmall concretions made by the 
n of ſome morbific, with ſome medicinal corpuſcles, may not only 
me innocent, but ſometimes beneficial, by what happens to common 
ol. III. ain — On er 


1oſe of an inflammable ſpirit. But ſpirit of wine, by its effects upon Mepicine. 
{-yeral- other acid menſtrua, wherewith I mix*d and digeſted it, ap: 


7 WWW te 
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Mepicixs. ſublimate, from a farther preparation; for tho” this be n fubſtang „t 
highly corroſive and miſchievous, that a few grains of it will kit , ner 
man; yet by making a coaleſcence, with leſs than its weight of quick. Prot 
ſilver, which is a body inſipid and ſcentleſs, the corroſive matte: por 
thereby ſo alter*d and tamed, as to be turned into a kind of white cont: 
taſtleſs earth, call'd Mercurius dulcis; which, if fkilfully prepared, 2nd tho 
given in the quantity of many grains, is not only innocent, but a very of de 
| good medicine; and that, perhaps, in more cafes than phyſicians xs 
£ generally aware of. | 1 
And this may afford us a probable argument, to ſhew, that, no. de in 
withſtanding all the digeſtions and changes a ſpecific medicine under 
goes in its paſſage thro* the body, it may ſtill prove ſalutary, whe e eff 
it arrives at the part it ſhould relieve. For, tho” the corpuſc Mu 
the medicine ſhould be conſiderably chang'd by the way, yet *tis poſh 
they may, by that very alteration, be made medicinal ; ſince they t 2 
thus be qualified, when they arrive at the part affected, to combi all p 
themſelves ſtrictly with ſome corpuſcles, whether morbific or other 
that they find there; and with them compoſe new concretions, of 
nature very friendly to the patient. 1 analogaus to this y 
may obſerve in aſparagus, which being eaten, affords ſtore of parti nme 
that, mixing with thoſe they meet with in the kidneys, or the blade ſon 
produce a new odour, very different both from that of mere uri 
and from that of the plant. Thus, alſo, if good turpentine be take 
by the mouth, tis known, that, arriving at the kidneys and bladde 
it will mix its minute parts with thoſe it meets with there; ven 
emerge corpufcles, that give the urine a very different ſcent, from th 
of either of the liquors ; for it often has a fragrancy like violets. 
.... Before I conclude this ſubject, it ſeems proper to take notice of ap 
difficulty, that may, in general, be objected, to what has been hier. us it! 
deliver'd. It 0! be ſaid, that my arguments and ' explanatio 
all along ſuppoſe the ſpecifics to be taken at the mouth; while! 
known, that many external remedies are reckon'd among \pecilt 
which, perhaps, 4 but barely touch the body, as is the caſe in a 
lets, rings, Sc. But we may take notice, that the confidence 
which many phyſicians, reje t, and ſome of them deride external 


: 


cifics, ſeems built upon this, that the medicine cannot get into the bi 
or, that in caſe it ſhould have ſome part of it ſubtile enough tog 
admittance, that part muſt be too ſmall and inoonſiderable, to pro 
any ſuch great change, as is neceſſary. to the expulſion of peccant 


17 — 

mours, and the conquering of a diſeaſee. * ” 

In anſwer to the former of theſe ſuſpicions; *ris certain, that ib: t 

man ſkin, tho” it ſeems an entire continued body, is really perſo e m5 D 

with a great multitude, and, perhaps, variety of little outlets, | het gn 
we call pores ; | many. whereof are viſible by good microſcope ions 

in the {kin of dead animals; and others are manifeſtly inferr' ance of 

the numerous little drops that cover the whole ſurface of it, " 
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rſt eruption of ſweat. And that theſe little perforations may prove Mepicine. 
"lets to the finer particles of medicines, externally apply*d, appears WW > 
probable from ſeveral phenomena. Thus water will ſoak thro' the 
tes of a fine bladder, and diſſolve ſalt of tartar, or white ſugar, 

contain'd in it. And I have prepared a certain liquor, whoſe fumes, 
tho! not. agitated by heat, would quickly penetrate ſeveral membranes 
of dead animals, and manifeſtly work on metalline bodies wrapt up in 
them. Tis a known thing, that quick - ſilver, outwardly applied in 
ointments, girdles, Sc. will get in at the pores of the ſkin, and invade 
the internal parts of the body; and remain there longer, and, per- 
aps, operate more than the phyſician deſired. And, when once 
e efluvia of theſe external remedies have gained admittance at the 
uticular pores, tis not difficult to conceive how they may proceed 
er: for underneath the cuticula, and cloſe to it, there are ſo 
reat a multitude of capillary veſſels, that you can ſcarce thruſt a 
all pin into any part, but the point will meet with and tear ſome of 
hem ; as appears by a ſmall drop of blood, that will iſſue out at the 
ttle orifice thus made. To which inſtance many others might be ad- 
led, to ſhew the multitude, and branchings of the capillary veſſels, that 
e immediately below the ſkin, and, for the moſt part, carry blood, 
o' ſome of them may contain other juices, and diſcharge their re- 
rements by ſweat, or inſenſible tranſpiration. Now, theſe fine capillary 
eels, having their cavities immediately continued with larger, and, 
their means, with greater till, which are branches of the largeſt 
all, the corpuſcles of the medicine, once got into the capillary, 
ay have an eaſy paſſage into the branches of the principal veins 3 
d ſo, by virtue of the circulation, come to be quickly mingled with 
e maſs of blood, and thence conveyed to all the parts of the body. 
hus it has been often obſerved, that arſenical amulets, worn upon 
breaſt, tho* they ſcarce touched the ſkin of that part, produced 
rible diſorders in the heart, and ſeveral dangerous ſymptoms in 
er parts of the body. And, tis recorded by credible authors, that 
ptharides, tho? only held in the hand, or carried in the pocket, 
ve tranſmitted their effluvia as far as the bladder, and there occa- 
ned great pain, and other pernicious effects. | 
To the ſecond objection againſt ſpecific remedies, that if their efflu- 
| could get entrance into the body, theſe are not efficacious enough 
have any conſiderable effect upon any internal diſeaſe ; I obſerve, 
that the number of the corpuſcles which paſs from the outward 
cine into the body, may be far greater, and, therefore, more con- 
able, than moſt men are apt to think. This may be render'd 
able, by the great multitudes of odorous, and, conſequently, ſen- 
* expirations, that are continually emitted, for a very long time 
ther, by ambergreaſe, muſk, civet, and much more by ſkilful com- 


wache ions of them. And, that alſo ſubtile efluvia, even without the 
ay ice of heat, may _— 1 membranes ſo plentifully, 
n | 2 as 
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Meo1cins- as to act on ſolid bodies contained therein, I have experimentally ſeen it 
"of ; 


WY VV and made appear to others. 


Secondly, that the corpuſcles of a medicine may retain their nature 
and power of operation, notwithſtanding their being ſtrained thry th 


ſkin. For mercury is often found in the form of quick-ſilver, in the bei 
dead bodies of ſome men, who had been frequently anointed with mer. cra 
curial unguents. And, by this means, a patient may be as violent 

falivated, as if he had ſwallowed mercurial medicines. Thus I hay, for 
frequently obſerved, that a little opium, mixed up with other inge. eith 
dients for a plaiſter, would, by outward application, take off th with 


acute pains of remoter internal parts. for { 

And, laſtly, that the corpuſcles of a ſpecific may, on ſeveral og. 
ſions, act more powerfully, by getting in at the pores of the ſkin 
than if the remedy had been taken at the mouth; becauſe its pri hoot: 
ticles might, in the latter way, be divided, or greatly alter'd, by the 
ferment of the ſtomach, by their filtration in the inteſtines, and the preſe; 
long and winding paſſage thro* them and the lymphaducts, before the 
arrive at the heart, to be mingled with the blood; whilſt the cr either 
puſcles of an external ſpecific, preſently after they are paſt the {ki 
get into the contiguous capillaries, and thence * into th 
fluids, unalter'd. Whence it appears, that thoſe phyſicians are mud 
miſtaken, who think a topical medicine can, at beſt, only relieve t 
part it is apply'd to. 2 ps every 1 

And, what is more extraordinary, bodies outwardly apply'd, ny ſfemec 
prove ſpecifics for ſome diſeaſes, for which, by the bare knongiiſ 7 my 
ledge of their effects, when taken in at the mouth, they might f my 


relieve 
eſpeci; 
that I 


not ſuited. Thus camphire ſwallowed, is, in the doſe of a ve An 
few grains, a great heater of the blood; and, in ſome countries, er his, th; 
toll'd by phyſicians in particular kinds of ill-conditioned fevers; ye of an 
it is outwardly apply'd to take off thoſe redneſſes of the face, th ſhould 


are thought to proceed. from a heat of blood, and uſed in ointnen¶ to be v 


againſt burns. Thus, ſpirit of wine, which tho* ſo hot when drunk long af 
a very good remedy in burns ; eſpecially if the part be early moilin effect th 
therewith. Bread, that is counted ſo moderate and well-temperd WM Probabl 
aliment when eaten, has, if chew'd and outwardly apply'd, conlide ſpent, h 


able virtues in ſeveral external diſorders. And I know an ancient I do 
experienced phyſician, who uſes to purge ſuch children as will A alw 
eaſily be brought to ſwallow medicines, by applying ſomething to fs for 
navels, that does not offend them by its colour, ſmell, or grip” 2umen 
And this himſelf, more than once, confeſs'd to me, is but an ordit n ſhew 
aliment, which moſt men, and I among others, have frequently tax llempe 
unprepar' d. | A yo 
*T were eaſy to mention a great many external ſpecifics, from 3 
writings of phyſicians; but I purpoſely forbear it, becauſe, to ſ . a ling 
freely, I ſuſpect that moſt of thoſe remedies, tho? greatly exe — 
have been but little examined by the perſons who deliver them. Me hi 
L 
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of ſome friends. 

lived in the fame houſe with a learned and judicious perſon, who 
being ſubject to paralytic fits, and to be frequently tortur'd by violent 
cramps, was uſually, on a ſudden, relieved, by wearing, or handling 
the tooth of a true hippopotamus, or river-horſe. And he affirmed 
to me, that upon leaving off the uſe of it for any conſiderable time, 
either our of ener or to ſatisfy ſome friend, the fits would return, 
with violence, upon him. I remember alſo, that having my ſelf been, 
for ſome years, frequently ſubject to cramps, and complaining of it to 
a phyſician who had travelled into cold countries; he told me, that 
he had brought home with him ſome rings, made of the true elk's 
hoof, from a place where thoſe animals are uſually employ'd ; and 
that with theſe he had cured many of the cramp : one of them he 
preſented me to make trial with; which I the more willingly accepted, 
becauſe he aſſured me, that ſeveral of them, ſold for genuine, were 
either counterfeit, or of no efficacy. And, tho? I did not find, that 
if the cramp ſeized me in the calf of the leg, the ring would much 
relieve me; yet when the fits were but moderate, and in other parts, 
eſpecially the hands, I found my ſelf eas d fo often, and ſo ſuddenly, 
that I was at firſt ſurprized at it; and uſed to have the remedy laid, 
every night, by my bed- ſide, to be ready upon occaſion. And what 
ſeemed ſtrange, I ſeveral times found, when the cramp ſeized my foot, 
or my toes, the pain was quickly removed, tho? I only apply'd the ring 
to my finger. 

An eminent phyſician, diſcourſing with me concerning a patient of 
his, that was ſubject to a nocturnal Incontinentia urine ; I told him 
of an empyrical remedy, and which, at leaſt, ſeemed ſafe, tho? it 
ſhould not prove effectual; and it was only a ſimple animal ſubſtance, 


"men do be worn in a ſarſenet bag, next the ſkin 3 for which the phyſician 


run, long afterwards gave me thanks, and told me, he was ſurprized at the 
mol effect thereof; but that he obſerved, when the patient had worn it, till 
perl probably the virtue began to decay, that is, till its efluvia were almoſt. 


ſpent, he found occaſion for a freſh remedy. 

1 do not affirm that theſe appenſa, any more than other remedies, 
wil always ſucceed 3 and I think one may affirm ſome probable rea- 
ſons for the want of uniformity in their effects. But for my preſent 


conhde 
cient al 
will 


* argument it ſuffices, that they ſometimes ſucceed; ſince that is enough 
\ ordin — it poſſible, that outward medicines may operate upon inward 
hs young lady was cured of a large tumour in her neck, ſuppos'd to 

ſrom Ide ſcrophulous, by barely applying to it the hand of a man, who died 
: co Hef a lingering diſeaſe, till ſhe felt the coldneſs thereof penetrate to the 


y ext 


3 of the ſwelling; the operation being repeated more than 
lem. 


once whilſt the corps continued ſweet, This method was adviſed by 
| TN one 


it may ſuffice for my preſent purpoſe, to alledge a few inſtances, that Miez. 
have been recommended to me either by my own experience, or tha 
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Mepicins. one of the moſt candid and ſkilful phyſicians of the London College, 


| he 
e this relation, and ſhewed me a very noble preſent, which 5 
DN for his advice. This remedy is mentioned by Helmunt, — 
and long before him, by Pliny; tho? its virtue generally ſeem'd to hay or 
been diſbelieved, or forgotten, till Franciſcus Ulmus took notice of 3 . 
caſe very like the preſent ; affirming, that by this remedy alone, after on 
others had been fruitleſly employed, he knew a noble virgin to have 3 
perfectly cured. ; 
1 — obnoxious to frequent bleedings at the noſe, for 2 | 
which I ſometimes uſed one remedy, and ſometimes another; and, for . 
the moſt part, with good, tho* not with ſudden ſucceſs. But falling "ag 
once into a fit, the violence whereof alarm'd me, I reſolved to try an 1; 
unuſual remedy, the true moſs of a dead man's ſkull ; which had been * 
ſent as a preſent out of Ireland, where it is more eſteemed than elſe. 1 
Where : this remedy I did not employ in the uſual manner, by putting 4" 
it up my noſtrils ; but, notwithſtanding the briſkneſs of my hemorrhage, „ 
try'd, whether the medicine would produce its effect by being only 58h 
held in my hand; by which means I found, to the ſurprize of the hs 
by-ſtanders, that the blood ſpeedily ſtopp'd : nor have I been troubled To 
with it ſince that time. But this is far leſs ſtrange, than what wa I, 
affirmed to have happened to one of the moſt eminent members of the Th 
royal ſociety 3 who, being of a very ſanguine complexion, found himſelf Fg 
ſo violently affected by the moſs of a human ſkull, that ſometime, fall | 
when he was let blood, if, for curioſity ſake, he held. a quantity of thi prav'd 
moſs in his hand, the blood would ceaſe running till he laid it aſide E 
This was not only ſolemnly averr'd to me by himſelf, but confirmed brough 
by his ingenious phyſician, with both whom I had a particular acquain n 
tance; otherwiſe I ſhould have thought the thing ſcarce credible, u. adds 
leſs imagination, a faculty very LG in that gentleman, contributed Wl .. conf 
to the ſtrange effect of the remedy. ; and th; 
The — Ih ſpecifics hitherto mentioned, are afforded by vo the L 
and animals ; which, being bodies of a ſlight texture, may be ſuppo idee 
to have their parts more volatile; I ſhall, therefore, produce ar; Cr (we 
three __ from the = — z the ſubjects whereot ar with, { 
enerally thought indiſſ to emit effluvia. of Leih 
K 1 rad a * 2. enjoyed a good ſtate of health, except ha 4 
that after a hes hours fleep, he waked in the night with great mY Vert 
followed, for a long time, by violent and fri htful palpitations " e bs” © 
heart. To remove this diſorder, he try'd all that his art ſuggeſtel, kg 
but without ſucceſs : happening afterwards to mention his caſe * N cor 
company of merchants; one of them told him, he might —_—_ that rem 
relief, from a remedy that had been found efficacious, both upon — rating + 
ſelf and others. This he faid was to take flat and ſmooth corneli bund © 


. . . {en 
ſtones, ſuch as they bring for rings from the Eaſt-Indies, and to | 
eight or ten of chm to : piece of carlet cloth, or flanel, to be = 
about his neck ; fo that they immediately touch the ſkin over-agal ry 


purg'd fc 
ards, h. 
s ſtone 
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he, at length, thought, he might ſecurely leave off the uſe of theſe 
ſtones, which he did once or twice; but finding the diſtemper to re- 
turn each time, within a very few weeks after ſuch a diſuſe, he re- 
ſolv'd to keep them always on; as he had long ſucceſsfully done, 
when he told me this ſtory. And to convince me of the reality here- 
of, he prefented me with ſome of the like cornelians. But having not 
yet had an opportunity to make uſe of them, I ſhall not conclude thar 
the remedy will always ſucceed ; but that *tis, at leaſt, poſſible ſuch 
an external remedy may be very effectual. 

1 ſuſpect chat thoſe, who firſt made uſe of this remedy, had the 
hint from what Galen ſays of the jaſper ; a ſtone, wherein we obſerve 
various colours ; I my ſelf having ſeen mixtures of red therein, almoſt 


8 3s deep as that of cornelians. Of this ſtone, Galen relates, that rings 
. were ſometimes made, with a fiery dragon engraven thereon ; and 
ri recommended as very friendly to the ſtomach, being apply'd to the 


mouth of it. And tho', with ſafety, he omitted the ſculpture, he 
yet approves of the ſtones, upon his own frequent experience, where- 
in he apply*d them, almoſt in the manner of our cornelians. 

[ lately mention*d the efficacy of a cramp- ring, upon the Genus ner- 
dum; but it ſeems more ſtrange, that a ſtone-ring, worn on the finger, 
ſhall be able to affect the maſs of blood, and particularly that de- 
prav'd portion of it, which nature ſends to the hemorrhaidal veins ; 
yet the experienced Monardes, having deſcrib'd the blood - ſtone, that is 
brought from New-Spain, and repreſented it as a jaſper, not only com- 
mends it againſt hemorrhages, when apply'd to the bleeding part, but 


; * adds, „that he has ſeen ſome cured of the hemorrhoidal flux, by 
but « 185 100 wearing upon their finger, rings made of this ſtone ?®? ; 
"able and the fame he declares of the menſtrual flux. That ſome kinds of 
pol " the Lapis Nepbriticus are of great virtue, we have the teſtimony of the 


Judicious Boetius, and the learned Fohannes de Laet, whoſe praiſes of it 
are confirm*d by Monardes and others. But no author, that I have met 
With, ſpeaks more home to our purpoſe, than a conſiderable merchant 
of Leinſic, whoſe extraordinary obſervations are recorded by the very 


except A (earned: Unizerus, who, among other remarkable particulars, declares, 
d the merchant affirm'd to him, that by wearing this ſtone, for ſome 
0 Ned lays, in a nephretic caſe, the calculous matter. was fo powerfully 
6”. "'irown off, that a multitude of ſmall grains of ſand were expell'd at 


the corners of his eyes. And the like effect he had often obſerv*d of 
that remedy. in ſeveral. other perſons. The merchant adds, that by 
rearing the ſame ſtone, his wife, who was troubled with a great catarrh, - 
bund it conſiderable cathartic ; ſo that, the firſt day, ſhe was thereby 
purg'd fourteen or fifteen times; the next, nine or ten times; and after- 
nrds, had her body kept very open by its means: and that he found 
$ ſtone operate as a purge, tho? not ſo ſtrongly; upon — 
I nus 


the heart and mouth of the ſtomach. Theſe the phyſician procured, Mabieixx. 
and, in no long time after, receiv'd great benefit therefrom; ſo that . 
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violets, which is alſo blue, a fair green. 
Thus, alſo, having put together ſome tincture of iron, made with 
good ſpirit of vinegar, and a volatile tincture of ſulphur ; from a con- 
fuſion of theſe, two very red liquors, there immediately aroſe a very 
dark, and almoſt inky mixture, that retained no redneſs at all. 

Thelike remarkable changes I have ſeveral times produced, by mix- 
tures, in ſeveral other qualities of bodies, beſides their colour, as in 
their odours, taſts, Sc. And why ſuch alterations may not be alſo 
effected by compoſition in ſome medicinal qualities of bodies, I cannot 
ke, Quick-filver, inwardly taken, uſually cauſes either no evacuation, 
or one at the mouth; but if diſſolved in ſpirit of nitre, and precipitated 
with ſea-ſalt, it yields a white precipitate 3 which being edulcorated, 
nd warily given in a juſt doſe, ſeldom fails to work, not by faliva- 
tion, but by ſtool. On the other hand, glaſs of antimony, whereof 
a very few grains, given in ſubſtance, prove violently cathartic and 
metic; yet, being diſſolved in ſpirit of vinegar, will not uſually either 
omit or purge 3 tho* the menſtruum be drawn from it, and the glaſs 
ven in a larger doſe than when pure and unmixed. 

And tho' by fluxing crude antimony with nitre and tartar, as in the 
dinary way of making Crocus metallorum, there is produced a medicine 
very emetic and cathartic, that an ounce, or leſs of the wine, where- 
t has been infuſed, tho? without ſenſibly loſing its weight, will operate 
rongly, both upwards and downwards. Yet I have known ſome per- 
dns, who would, without ſcruple, take ſeveral grains of crude anti- 
jony, in ſubſtance 3 and one particularly, who long continued the uſe 
fit, without being vomited, or purged thereby. And trials, pur- 
ſely made, have informed me, that if, inſtead of falt-petre and 
tar, antimony be prepared with well dry'd ſea- ſalt, and a little ſalt 
tartar, tho* both theſe amount not to above halt the weight of the 
re and tartar vulgarly uſed; yet the antimony well fluxed with 
ſe for about an hour, is thereby ſo altered and corrected, as to 
ord an uſeful medicine; of which may be given from twelve grains 
half a dram, or more, in ſubſtance, without ordinarily working 
her by vomit or ſtool, but uſually by ſwear, and ſometimes by urine. 
hence we ſee, that antimony may be either made a more dangerous 
1 more friendly medicine, than it is of it ſelf, according to the in- 
dients wherewith *tis aſſociated 3 tho? theſe be in themſelves innocent, 
b perhaps, of kin to one another. And even chymiſts, as well as 
er preſcribers of remedies, ſometimes add to a ſimple, ſuch things 
ther deprave, than improve it. Thus one of their great patrons 
plains, that flower of ſulphur, by being ſublimed from calcined 
ol, Fc. under pretence of purifying and ſubtilizing it, really ac- 
5 a hurtful corroſiveneſs. 

Another ad vantage of ſimple medicines is, that, ceteris paribus, 


e. III. Eee e tudinary. 


9 


ſolution of copper, made in ſpirit of urine, produces with ſyrup of Mepreixr. 
0 


. 


Their being 


are more ſafe than compounds, eſpecially if the patient be vale- more /afe. 


RET iſts and other writer 
Mepicixs. tudinary. *Tis too frequent, both in herbariſts a $ ON the 
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i l f | hat 

a medica, to give us rather encomiums, than impartial Accounts, t 
— pres ſimples they Tonk of. Thus they enumerate _ magnify. al 1 
the virtues they have, and ſometimes more than they have ; with, a 
taking notice of their ill qualities; upon whoſe account, nevertheleſs the p 
they may be inconvenient, hurtful, and dangerous to ſome conſtiturigns. thing 
as, in particular cafes, ſeveral perfumes, tho* very grateful and g. he f 
treſhing to moſt men, are yet very hurtful to many women, and eſpe. _ 
cially to the hyſterical. I have known the ſmell of muſk great — 
diſorder an eminent perſon, tho* otherwiſe of a robuſt conſtitution, | "ut 
have alſo known ſeveral perſons of both ſexes, very much offends; To 
by the ſcent of roſes. Wormwood, tho' for many purpoſes an excellent xe pri 

plant, has been ſo often found to diſaffect the head and eyes, that | 3 
have, for ſome years, forbore it my ſelf, for fear of the head. ach. and If a 
forewarn'd others of it whoſe eyes are weak. I am acquainted yit 13 
a very learned phyſician, who, tho' he has naturally "_y good eyes = 
found, upon an obſtinate trial, that the plentiful uſe of wormyog, "ule 
in wine and beer, ſo greatly decayed his fight by degrees, that 4 hp 
length he could not read a gazette without ſpectacles ; bur by bare: rhe 


ing off the uſe of that plant, he quickly recover'd the Vigo 
0 noting This relation 1 Fad from himſelf ſoon after the thing 

ned. . . « 
_— I queſtion not that we might find, upon ſtrict enquiry into th 
nature of ſimples and medicines, many that have bad qualitie 
unobſerved. by phyfical authors. I have more than once foretole 
ſome hurt that patients would receive, by the uſe of applauded me 
dicines, preſcribed them by conſiderable men ; when, upon their - | 
rity, my warnings were neglected, and the uſe of the remedies ung | 
perſiſted in, I ance ſaw in the hands of a learned traveller, an Arh 
manuſcript, about the Materia medica, the method whereof * 6 
more accurate than any thing I had met with on that ſubject. I 
the author had been ſo wary, that, after the columns wherein | 
taught the virtues, doſes, Sc. of every drug, he had a diſtindt 0 
for its bad qualities, with the conſtitutions and diſeaſes, 1 
uſe of it might be dangerous or inconvenient. I think it, therelon 
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; : a urine ; 
reaſonable to ſuſpect, that, where a great many ingredients are buy me in 6 
into a ſingle medicine, one or other of them may have different q onde 
rations from thoſe deſigned by the phyſician; and, by EY elf qui 
ſleeping ferment, produce a new diſtemper, or excite and a 8 er, 
other hoſtile matter, that lay quiet before, and which would "y en fruſtr 
gradually ſubdued by nature, had it not been unſeaſonably p rial 
and aſſiſted by ſome ingredients, that, perhaps, was, without at * tle Gwe 
ſon, added to the medicine. I have had ſo many ot ave N 
of this in my ſelf, that it engages me the more, to caution others i) 0 


gainſt the like inconvenience, 


z. Ano pet, 
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3. Another benefit accruing from the uſe of ſimple medicines, is, Motels. 
that thereby the patient may, without burdening his ſtomach, or WW 
nauſeating the remedy, take a larger doſe thereof, or of that ingredient, Commodious 
wherein the virtue chiefly reſides. Phyſicians are often obliged i 
tint themſelves in the doſe of a medicine, for fear of diſguſting 
the patient, or oppreſſing his ſtomach. Now when there are man 
things heap'd together in a moderate doſe of a compounded medicine, 
the ſuperfluous, or leſs efficacious ingredients, mult neceſſarily take up 
z conſiderable part of that determinate doſe ; and, conſequently, leave 
proportionably leſs of the more appropriated, or uſeful ingredients 
therein. 
To ſay, that all the ingredients crowded into a great compoſition, 
ue proper, and conduce to the ſame purpoſe, is, I doubt, not always 


true. 

nd If a baker, to make the beſt bread he can, for a perſon of a weak 
a fomach, ſhould, to wheat flower, add the meal of rye, barley, and 
* cats; tho? all theſe ingredients be good and nouriſhing, and each of 


them uſed to make bread, yet no body would take him for a ſkilful 
baker; and but few prefer this compounded bread, to that more 
ſimple fort made of wheat alone. So to make good gun-powder, a 
ſkilful man would not, to ſalt- petre, brimſtone, and charcoal, add wax, 
foſin, and camphire; tho? theſe are very inflammable ſubſtances as well 
s ſulphur. And thus to prepare a cordial-water, whereof a ſmall 
quantity were to be given to a fainting perſon, you would not, with 
pirit of wine, or brandy, mix mead, cyder, Ge. tho' each of theſe 
e a ſpirituous liquor. | 
Gum arabic is preſcribed in ſeveral compoſitions, as proper to miti- 
ate the ſharpneſs of urine ; but, by reaſon of the. quantity of the 
ther ingredients, wherewith *tis uſually mix*d and clogg*d, no more 
an a ſmall proportion of it comes to a doſe ; wherefore, leaving 
ut all other things, I have given a dram, or more of it, at once, 
powder, mix*d with ſome convenient vehicle, and found very 
nliderable effects from it. And I remember, that a gentleman of 
eat note, coming to bid me farewel before he entred upon a trouble- 
me journey, to ſome mineral waters, for a very painful ſharpneſs 
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ay urine ; I knowing the caſe to be neither venereal, nor from the 
eee ein the bladder, deſired him, before he went, to make uſe of 
rent co Is powder'd gum, once or twice a day; by which means he thought 
ung 0 mſelf quite cured, and forbore proſecuting his journey, not only for 
my it year, but the next. "Againſt the chin-cough in children, which 


en fruſtrates the endeavours of phyſicians, I have not known any 
giſterial compoſition ſo effectual, as the ſimple juice of penny-royal, 
ittle ſweetned with ſugar- candy; and given from time to time in 
* Quantity of a child's ſpoonſul. There are many and obvious 
umples of the great efficacy of ſo ſimple a remedy as aſſes milk, 
ch yet, in ſome caſes, I _ inferior to that of goats, if taken 
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vk. | ient quantity, and for a competent time. There are ag, col 
2 9 3 ＋· and ſtubborn diſeaſes, we have been * 
cured by common cows milk, when _ — 3 ntl ay: * 35 
time together. Perhaps, it is no leſs ren , W 
— 8 — and 1 1 Neb? horn © w 
etimes known them, by the DA : | 
— — whilſt it is gently boiling, an ny of fair 5 c 
water is added, little by little, till at laſt there _— " n = = 
liquor, as the milk alone amounted to at firſt, This ſimp viy . t 
medicine, being freely _ oe a 0% _ OY. ben he * 
ifferent kinds of fluxes, e ＋ 
— — 9 have formerly recommended As 1 fe * rutacei, ; 1 
againſt that ſtubborn diſeaſe, the king's- evil; but * 10 ere omit — 
a notable confirmation of the utility of an alterative N * In age 
a conſiderable quantity, A phyſician whom I knew, dence 7 * k empy! 
a ſcrophulous patient, in whoſe throat he found a _ N de EC 
pre rr, — — 1 * Teng 0 recety* 
d deglutition exceeding difficult 
— — as not to be diſcuſs'd, nor brought to N xg = 
whence the patient was put in imminent danger of —_ 1 p * be fe 
this ſtrait, the phyſician remembring the character 1 0 at 
whitlow-graſs, ſent about the country to get all that boy ; 0 ad on 
cured; and at firſt gave a little of it, in the form of infu rene oo £:6'd c 
liquid aliments as the patient was able, tho* with great di WY gangrer 
get down: and having, by this means, after ſome time, g — n 
made the deglutition more eaſy, he gave the remedy in * Fo th cauſe þ 
to imbue the whole maſs of blood, and juices of the _— by and gang 
virtue of the herb; whereby the tumour was at length diffolved, menü 
atient ſecured. er ble 

3 tho* I might here enumerate the virtues of ſome other inp 3 
remedies, plentifully given, I ſhall rather obſerve, in g ture Ie 
ſeveral alterative ſimples would, doubtleſs, be found far * e doom tin 
than is commonly thought, if they were given in a very arg rin Mſthroug) 
and continued for a competent time. And, probably, aa” P or great ſto; 
would not be fo forward, as they are, to reject either ſpect C T: a for which 
remedies, if they allow'd them as fair a trial as their 75 N. There 
ſcriptions 3 ſuch as the officinal chalybeates, the ow or : „ 
waters, the decoctions of guaiacum, Sc. which they o * 58 _=_ e ſtoma 
many intermediate helps, for a month or ſix weeks, or ſometi ith diff 


months together, without expecting they ſhould perform the cure 1 


onmend« 

wt = nds the uſe of ſim ere t 

Eaſily pro» 4. The fourth conſideration, that recomme 7 red er incvea 
curable. medicines, 1s, that, ceteris paribus, they are more calily r ere im very 
compounds. This aſſertion needs little proof. And, whe o oceafic 


diffc 
ſimples are required, one or more of them may often prove 


to be got; and all of them 1 ſtill be troubleſome to form I 


indeed 


Specific Remedies confider d. 


eaſily obtained, without reſorting to the ſhops of apothecaries ; ſince 
choſe of artificers are often furniſh*d with them. Thus among maſons, 
and bricklayers, we commonly meet with quick- lime, whoſe bare in- 
ſulion, in common water is, of it ſelf, an excellent medicine in ſeve- 
ral caſes 3 and, as experience has taught me, may be made the baſis 
of ſeveral good remedies, both external and internal : among the lat- 


. ter of which, may be reckon'd an ointment, that I uſually keep by me, 
N z gainſt burns, made only by beating up ſtrong lime-water, with as 
] much good linſeed oil, as can be made throughly to incorporate with 
1 t into a white unguent. | 

* The linſced oil, which is to be had in the ſhops of varniſhers and 


painters, exhibited, alone, in a large doſe, as that of ſeveral ounces 
ita time, I have known prove very ſerviceable in breaking pleuritical 
empyema's. Simple oil of turpentine alſo, that may be uſually had 
in the ſame ſhops, is a noble remedy in many diſeaſes. And I have 
receiy*d great thanks, both from phyſicians and chirurgeons, for re- 
commending the uſe of it to them in wounds; and, particularly, 
where one would expect little from it, in the ſtanching of blood, if 
it be ſeaſonably apply*d very hot to the wounded parts; whilſt it alſo 
greatly promotes a good digeſtion. A chirurgeon to a great monarch, 
and one of the moſt ſkilful men I ever met with of his profeſſion, con- 
fd to me, that in an admir'd cure, which he perform'd of a deſperate 
gangrene, in an eminent perſon, very aged, and almoſt bed-rid, the 
medicine he aſcrib*d moſt to, was the oil we were ſpeaking of. And be- 
cauſe he, and others, frequently uſe ſpirit of wine with good ſucceſs, 


able to make a mixture of the two, that might, probably, be more 
penetrant than the one, and leſs fugitive than the other. Such a mix- 
ture I eaſily made, by digeſting, for a while, and ſtrongly ſhaking, 
from time to time, about equal parts of good oil of turpentine, and 


or which reaſon I call it the tincture of oil of turpentine. 0 
mach, tho* very offenſive to the taſt, and ſomewhat diſagreeable to 


ne ſtomach, hath a very great anti-nephritic virture. I procured it 
th difficulty, from a very extraordinary chymiſt, who, tho? a ſparing 


ure in — f S 
ommender of remedies, extoll'd this, as the beſt he ever met with 

f Um eure the ſtone, where it was not too big to paſs, and to prevent 

red chaiſe increaſe of it where it was. I have alſo known it us'd glyſter-wiſe, 


o occaſion to try it, except upon my felf : and judging it innocent, 
indeed I found it rather anodyne than forcing, - I took it now _—_ 
then, 


in gangrenes, which being ſuppos'd incapably of mixing with oil of 
turpentine, I thought it might prove of ſervice to practitioners, to be 


throughly dephlegm'd ſpirit of wine, till by imbibing, or diffolving, 
great ſtore of the oleaginous parts, the liquor obtain'd a yellow colour: 


There is another ſimple, to be found in the ſhops of colour- ſellers, | 


ith very good ſucceſs, in a fit of that diſeaſe ; but inwardly, I had 
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:ompoſition. How uſeful the knowledge of parable remedies is, I need Mzvicixe, 
not here endeavour to prove; but ſhall add, that ſome medicines ar 
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Mpeg. then, mix'd with oil of ſweet almonds, to allay the taſt, as a preſer. 


vative from the gravel ; for which purpoſe, I thought it more mani. = | 
feſtly effectual, by leſſening either the bulk of the grains, Or the bab! 
quantity of the ſand, or both, than any of the remedies I had uſed, * 
wich the ſame view, for ſeveral years before; yet I ſcarce took a quar. * 
ter of the doſe, preſcrib'd by the perſon who communicated the me. F 

dicine to me. His order was, to take, from time to time, either hy wes 
. it ſelf, or in ſome convenient vehicle, two or three ounces of the || lng 
; expreſs'd oil of walnuts. : rid: 
Before I leave the ſhops of tradeſmen, I ſhall take notice of one ks 
medicine more, that ſeems to have been firſt lodg*d there, and from 15 

thence tranſlated into the ſhops of apothecaries. The medicine, | bh. 

mean, is Caſtile or Venetian ſoap 3 which being a body, abounding emplo 

with alkaline ſalts, and oleaginous parts well combined, invited me w icke 

make ſome experiments with it, as a ſubſtance applicable to phyſical We 

uſes. As to its medicinal virtues, tis prevalent againſt the jaundice; Ricks 

for which purpoſe, as I have been inform'd, *tis in great requeſt among vlant, 

ſome ſkilful men in Holland ; and experience has recommended it to me Sr 

againſt the ſtone : but that for which I chiefly prize it, is its virtue cording 

in caſe of making bloody urine. A conſiderable merchant of Cort, in 7 

Ireland, being afflicted with this diſtemper, in ſo violent a degree, a ableneſ 

to be thereby unqualified for his buſineſs ; I adviſed him to ſcrape a gather 

much Caſtile ſoap into a ſpoon, as it would conveniently hold, without . 

being preſs'd, that is, near a dram in weight; and having fill'd the ul thef 

vacant part, with ſome convenient vehicle, to ſwallow it, and waſh ic WW. unf 

down with a large draught of the ſame liquor ; L. g the dale bern k 

twice or thrice a day, if need required. The maniteſt relief he found, greatly 

by this ſeemingly deſpicable medicine, within two or three days, in- wie, 

vited him to continue the uſe of it a while longer ; by which mean We 

he has now, for ſome years together, liv*d "__ free from his diſten» purpoſe! 

per, without ſcrupling to ride on horſeback as his occaſions require. being d| 

This gentleman farther told me, he had adviſed the fame remedy but, at; 

to ſeveral others in the like caſe, who were, likewiſe, happily cured by WM. ny add; 

the uſe of it. : : 6 In ſmell, 

Aud likely to 5. The laſt, and principal reaſon, that induces me to wiſh phylicun ich the 
improve the would employ ſimple remedies, as much as poſſible, is irs being one any thi 
knowledge of of the likelieſt ways, and, perhaps, abſolutely neceſſary to prom «Tap 
— the practical knowledge of the Materia medica; for, whilſt a multity : xrhaps, 
of ingredients are crowded, or confounded, in one receipt, tis —_y Me com 
impoſſible to know, with any certainty, to which of the ſimples t I he diſco 

good or bad effect of the remedy is to be aſcrib'd ; or whether it bet, wit 

not produc'd by a power, reſulting from the particular qualities c plyicia 

them all, united under one temperament, and acting, conjointly, * cent 

whole. So that by this method, of jumbling ſimples into compoun y ied and 

I ſee not how, in many ages, men will be able to diſcover the tr keauſe C. 


qualities of the. particular bodies, compriz'd in the Materia * 
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On the other hand, when a phyſician often employs a ſimple, and ob- Mzvrcrxe. 
ſerves its effect; the relief or prejudice of the patient, may very pro- LW 
hably, if not with medical certainty, be aſcrib'd to the good or bad | 
qualities of that particular remedy. 

And this difficulty, of diſcerning what particular ingredient of a 
very compounded medicine helps, or hurts a patient, 1s much increas'd 
to thoſe, who affect to preſcribe compoſitions of compounds. As when 
Pnice-rreacle, which, alone, conſiſts of above ſixty ſeveral ſimples, mi- 
thridate, and the like, are thrown, as ſo many ſingle ingredients, into a 
medicine. I had once ſome thoughts of drawing up a diſcourſe upon the 
difficulties of the medicinal art, and had provided many materials for 
ſuch a work, which I afterwards laid aſide, for fear it ſhould be miſ- 
employ*'d, to the prejudice of worthy phyſicians. But, among the 
difficulties that then occurred to me, I ſhall mention one, viz. that 
tis a harder work than moſt men think, to diſcover fully the nature, 
or the good and bad qualities, in reference to phyſic, of any ſingle 
plant, or other ſimple of the Materia medica. For, beſides the great 
difference that there may be in plants of the ſame denomination, ac- 
cording to the climate, the ſoil, the goodneſs of the ſeeds that pro- 
duce it, the culture, or want of it, the time of the year, the ſeaſon- 
ableneſs, or intemperature of the weather, the time and manner of 
githering and keeping it, the parts of it that are, and thoſe which are 


10ut not made uſe of, together with numberleſs other circumſtances ; beſides 
py all theſe, I ſay, 'the unheeded textures of parts, that are thought of 
ſh 


an uniform nature, and the length of time during which they have 


ole been kept, without = ſuſpected to be ſuperanuated, c. may fo 
und, greatly vary the nature of a plant, that I have ſometimes, almoſt in a 
* trice, ſeen a notable diſparity in the parts of the ſame freſh leaf of a 


common herb. And, what is very remarkable, I have found, by rial 


ſte purpoſely made, that ſome feeds, of common uſe in phyſic, will, by 
2 being diſtill'd at one time of the year, afford an acid ſpirit, or liquor; 


but, at another time of the year, tho? diſtill'd the fame ways without 
any addition, a kind of urinous one, that contains a volatile ſalt; which 
n ſmell, taſt, and ſeveral operations, appeared to have a great affinit 


fictans WWW the volatile falt of urine, or that of hartſhorn. And, indeed, ſo 
'g 0 any things may be pertinently propos'd to be enquired into, with 
12 lation to any particular plant made uſe of by phyſicians, that, 


perhaps, they would be leſs inclined to throw numbers of them into 


al ne compoſition, if they were aware, how much uſetul employment 
ples » diſcovery of the qualities of a few ſingle plants would afford them. 
er u er, without knowing the properties of the ſeparate ingredients, that 
litie A pliyſician preſcribes, it will be ſcarce poſſible for him to know, with 
| ficient certainty, how the medicine made up of them will be qua- 
pov ed and operate. And I the leſs ſcraple to make this reflexion, 


cauſe Galen himſelf expreſly aſſerts, that . tis abſolutely impoſſible 
I | we" 
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MED1CINE. © to uſe a compound medicine properly, without being perfectly S yet 
„ quainted with the virtue of the ſimples that compoſe it. AE 

I preſume it will be eaſily allowed, that much of what has been of tl 

ſaid in favour of ſimple medicines, may be extended to many of the appli 

remedies afforded us by chymiſtry. For, without now entering into T 

the queſtion, whether the ſpirits, oils, and ſalts, obtained by the fire ſubſti 

are principles in the ſtrict ſenſe of the word; it will ſcarce be doubted. differ 

that the ſpirit, the oil, or the ſalt of a mixed body, chymically ties, 
reſolved, is fo ſlightly, or unequally compoſed, that the ingredien; ordin: 

whence it takes its name, is far more predominant there, than when not to 
combined with others in the entire or uncompounded concrete, Ang, two i 

that ſuch ſuppoſed principles, or medicines, of a ſimple order, vil furniſl 

prove very efficacious, may be juſtly argued from the great and bene. when 

ficial effects of oil of vitriol, ſpirit of urine (a medicine of great uſe ftruent 

both externally and internally) ſpirit of hartſhorn, ſpirit of nite, other 

ſpirit of wine, and oil of turpentine : of which laſt I ſhall add, that, prepar, 

beſides the virtues already aſcribed to it, whilſt it retains its ſimpl. Aga 

city, it may, in many caſes, be employed as a menſtruum ; and, by ingredi 

being combined with an ingredient or two, be made to afford vario fully x 
medicines ; which, tho' but little compounded, are of great virtue, the ad 

For, I have found it readily diſſolve camphire, maſtic, and ſome other Wi emetic, 

gums, of which balſams may be made ; and others may, by the help we havi 

of the ſame liquor, be obtained, even from ſeveral mineral and metal. WW by ma 

line bodies. I will not inſiſt on ſo known a medicine as the common WW prepara 
terebinthinate balſam of ſulphur, tho' this be a remedy, which, a WW not on! 

much as *tis peculiarly extolPd for diſeaſes of the lungs, has vires WM Thus, 
unconfined to the diſtempers of that part; ſince both I, and ſome [ re- Wi curial c 
commended it to, have found it very effectual, outwardly apply'd, in weight 
troubleſome hemorrhoidal pains and tumours : and experience incline a compc 

me to think irs virtues may not be much greater in pulmonic, than in only in | 

paralytic diſtempers ; in the latter of which it may be uſed not oi chis pre 
outwardly, but, to more advantage, inwardly, and that in a pretty pp d, 

large doſe, with a cephalic, and, in ſome caſes, an anti- ſcorbuie medicine 

vehicle. But I ſhall rather take notice, that, perhaps, it will be found Portunit; 

worth while to try, at leaſt in external diſorders, the uſe of ſeveral baffled. t 
tinctures, and conſequently balſams, that may be obtained by the help MON the 1 

of oil of turpentine, from ſome ſolid mineral bodies; by which I havegſours, - a 

found, upon trial, this liquor may be tinged 3 and among them, Pinion 

ſhall name, beſides crude zink, crude antimony, and even crude cop ent, 1 

per, a noble ſubj&&, antimonial cinnabar ; from whence, tho! I couldiWimy, . 

draw a fine tincture, I had not opportunity to make trial of ſo pH he! 

miſing a medicine. Bur, as n 

That chymi- 6. And as for ſuch other medicines as are not made by bare ani ade up 
cal remedies, lyſis, but by ſyntheſis, or compoſition ; tho? I think an experienclſiake ir x 
8 be chymiſt may, in many caſes, with leſs uncertainty than a Calf the m. 
— foreſee what quantity the mixed body this way produced, may have gon, i 


Vo L. 
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of the arguments that ſhew the advantage of ſimple remedies, are alſo 
applicable to chymical ones. | 

In many caſes, preparations, ſkilfully diverſifyed, may be uſefully 
ſubſtituted for compoſition 3 ſince one body dextrouſly expoſed to 
different operations, may acquire as various, or as conſiderable quali- 
ties, as would accrue to jt by the addition of ſuch other materials, as an 
ordinary chymiſt would, in all probability, aſſociate with it. Thus, 
not to mention quick- ſilver, antimony alone, or aſſociated with one or 
two ingredients, may afford a variety of medicines, capable almoſt of 
furniſhing a ſhop ; or, at leaſt, to anſwer the phyſician's intention, 
when he would employ an emetic, a cathartic, a diaphoretic, a deob- 
ſtruent, a diuretic, a bezoardic, or cordial medicine; to paſs over the 
other remarkable qualities that may be found in ſome antimonial 
preparations. 4 

Again, without bringing together a chaos, or any great number of 


by ingredients, one or two auxiliary ones, if judiciouſly choſen, and ſkil- 
ous fully managed, may often produce more efficacious remedies, than 
ue, the admirers of pompous proceſſes would expect. The violently 
her WY enmetic, and purgative virtue of glaſs of antimony, per /e, may be, as 


we have ſeen, more powerfully corrected by mere diſtilled vinegar, than 
by many famous ſtomachic, or cordial elixirs, and other eloborate 
preparations. And, ſometimes, a ſeemingly improper addition may 
not only correct, but give new and unexpected virtues to a drug. 
Thus, tho* corroſive ſublimate be a very pernicious and fretting mer- 
curial concrete, yet by adding, and ——_ uniting to it, an equal 
weight of running mercury, there is thence, by ſublimation, obtained 
a compound, which, in ſkilful hands, may be uſefully employed, not 


an in only in ſome venereal affections; but in ſeveral other diſtempers. And 
only his preparation, call'd Mercurius dulcis, being carefully made and 
retry pply d, will greatly allay even the ſharpneſs both of ſome emptying 
but medicines, and: of ſome peccant humours. I remember, I had an op- 
found MW portunity to obſerve its efficacy in a ſtubborn dyſentery, that had 
ever baffed the remedies: of an eminent phyſician. But, tho' a reflexion 
1c help en the virtue I knew this medicine to have, in allaying ſharp hu- 
Thare ours, and reſiſting putrefaction, might juſtly give me a favourable 


opinion of it in this caſe; yet not thinking my own experience ſuffi- 
dent, I imparted it to an ancient and experienced chirurgeon of the 
my, who: frankly confeſs'd, that this was his great Arcanum, where- 
th he had cured many hundreds of ſoldiers of the like diſtemper. 


but, as my way 1s to give from eight to fifteen grains of it, for a doſe, 


re amade up with a little rhubarb, or other ingredient, that would 
rienc Wake it work once or twice; (for the dyſentery it ſelf helps to carry 
Jalent ef the medicine) he made it up with ſugar and the mucilage af gum- 


have gon, into lozenges ; each whereof might contain from near a ſcruple 
Vor. II. Ffff to 
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et could wiſh, that chymiſts were more ſparing in the number of NAD, 
the ingredients they employ, to compoſe a ſingle medicine. For moſt r 


* i 's y 
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whom I recommended it, and who acknowledg'd to me, that he gave Meptete. 
it to patients, of very high quality, tho* diſguized, to avoid alarming  \/" 
thoſe that are fearful of chymical medicines. And ſince that, I gave 
it, with great ſucceſs, to a lady, who was hydropical, and judg'd to 
be dangerouſly ill; and the cure has already, for ſome years, held 

But, I confeſs, that I look upon copper, and its magiſtery, blue 
vitriol, as a much nobler ſubje& to make remedies of, than ſilver, or 
perhaps, than gold it ſelf. And if I were to make phyſic my profeſſion, 
there is no metal, which I ſhould ſo willingly beſtow pains upon, as 
copper. And to this I am induced by the excellent, and very extraor- 
dinary effects that I have ſeen of ſome remedies, which, tho* I could 
never learn how to make, I knew were compos'd of that metal, or 
the purified vitriol abounding in it. And for appeaſing of pains, pro- 
ducd by inveterate diſtempers, the laudanums, and other preparations, 
preſcrib'd, and praiſed by phyſicians, ſeem to me, becauſe of the 
ſupor they induce, and ſome other inconvenient ſymptoms, far infe- 
rior to the ſulphureous parts of ſkilfully prepared copper; theſe being 
much more harmleſs and friendly anodynes. And, I remember, that 
an empiric, to whom I communicated a very uncertain way of making 
a kind of ſulphur of vitriol alone, in the form of a brick-colour'd 
powder, came purpoſely to give me thanks for the reputation he had 
gain'd by that medicine. Of this, the firſt time, he had the good 
luck to make it, he gave four or five grains to a woman, that could 
not ſleep, and that had been, for ſeveral months, raving mad; which + 
ſingle doſe, not only procured her a good night's reſt, but brought her 
to talk ſenſe, when ſhe wak'd in the morning. I knew a chymiſt, who 
mas much courted by learned phyſicians, for an internal anodyne he 
uſed, and could fell at, almoſt, any rate, to take off inveterate pains 
in the head, and ſhins of venereal patients; the fame perſon cured 
enerea] ulcers in a very ſhort time, only by ſtrewing on them an in- 
dolent powder ; and tho* he was exceeding ſhy of his medicine, I 
lappen'd to get a ſight of it, and gueſs'd by its weight and effects, 
lat it was ſome preparation of mercury, fix'd with ſulphur of copper. 
Vhereupon he frankly acknowledged, that tho' it would endure a 
rong, and laſting fire, that, in the former part of my conjecture, I 1 
Fas in the right; and in the latter, ſhot very near the mark; but 
added, that the true ſulphureous parts of copper were, in his way, 
0 difficult to be e and requir'd ſo much time, that he could 
dom prevail with himſelf to go thro* ſo troubleſome a work. And, 
effect, I found, upon various trials, the conſtituent parts of that 
ſetal to be much more ſtrictly united, than the generality of chymiſts 
agine, Helmont ſays; that nothing has a greater effect upon the 
radical moiſture, than the Eus primum of copper ; and nothing more 
powerful to prolong life, than the ſulphur of vitriol. ** Both phy- 
dans, and chymiſts, make a great variety of remedies of ſteel; ſome 
which are produced by flight preparations 3 and the like may be 
FETYF 2 | ſald 
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Mrpicixr. ſaid of mercury; witneſs the remedy, formerly commended againſt 
vorms, made of nothing but crude quick-filver, barely boiled in 
common water: and the calx of lead, diſſolv'd in ſpirit of Vinegar 
affords Saccharum Saturni ; which, tho? ſo eaſy and ſimple a preparation. 
is a magiſtery that has more virtues than every phyſician knows, or. 
perhaps, ſuſpects ; eſpecially in mortifying ſharp humours in the eyes; 
which I have known it ſometimes do, almoſt in a trice, when wel 
diluted with plantain, or roſe-water. And for burns, I have ſeldom 
feen any thing equal to it; and, therefore, have often uſed it upon m 
ſelf, barely diſſolv'd in common water: but, I fear, 'tis not fo ſafe 
as effectual, in ſome internal diſorders of the viſcera, judg'd to proceed 
from acid humours, unleſs it be warily and ſkilfully given. But, 35 
to its external uſe, it is very powerful in healing, and, in the mean 
time, appeaſing the pains of ſeveral forts of ulcers. A very ancient, 
and experienc'd chirurgeon, confeſs'd to me, that of all the medicines 
he has tried to ſtop bleeding, and prevent accidents in amputation; 
that which he moſt rely'd on, was a ſolution of Saccharum Saturni, in 
plantain, or common water, His method 1s, to diſſolve an ounce of 
the former, in about a pint of the latter; and as ſoon as ever the 
limb is taken off, immediately to apply ſtupes, drench'd in this liquor, 
as hot as the patient can well endure : and having bound them careful. 
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ly on, he makes no haſt to take them off, but allows the medicine time it is pre 
enough to perform its operation. of agu 

What is here ſaid of metals, may be extended to minerals; for when humou; 
there is need to compound them, it may often be ſufficient to allo- And, 
ciate them with one or two auxiliary ingredients. This appears fron WWproduc 
ſeveral uſeful preparations of antimony, commonly known; to which continu 
ſeveral others may be added, that are made by flight additions or WMnoxiou 
common ſulphur. But of this fort I ſhall only mention one, whole diſeaſe 
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medicinal virtues are very great, eſpecially in aſthma's and coughs, 
in which I do not remember, that I ever gave it, without beneit to 
the patient; nor was it leſs ſucceſsful in the hands of phyſicians 
who were willing to try it for me; eſpecially in thoſe of a perlon 
who, tho? well furniſh'd with choice remedies of his own, often cams 
to me for a ſupply of this ſpirituous and penetrating tincture, wit 


which he aflured me he did notable things in aſthmatical caſes ; any d 
particularly in one, that was very obſtinate, and had laſted manylremedy | 
years, This medicine is made of the flowers of ſulphur, exactly mix qu t 
with an equal weight of ſal-armoniac, and more than an equal wege ſom; 


of good quick-lime, ſeparately reduced to fine powder. Theſe tee mou 
ingredients being diligently and nimbly mix'd, and put into a eto wpro 
fitted with a large receiver, well luted to it, and duly diſtilbd i vene 
a ſand- heat, will afford a blood- red and ſmoaking ſpirit, exceed O1 
fulphureous, both in ſmell and mechanical operations. And, in Him 
diſtillation, we found the ſulphureous parts ſometimes came dg, two 
accompanied with. ſuch ſtore of ſaline ones, that a good patt 
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what paſs'd into the receiver, ſhot: into the form of a volatile, ſul- Mzpicime. 
phureous ſalt. n i 5 ä 
7. It may be objected, againſt the frequent uſe of ſimple medicines, Vesper fin- 
chat a diſeaſe, or the morbific matter, is, often, not the effect of a Pe remeates 
ſngle cauſe, but produc'd by the concurrence of two or more, which, % . 


creating ſeveral ſymptoms, *tis improbable that one ſimple will be) pod _—_ 


vell able to anſwer the ſeveral indications. This objection is, I confeſs, 
om conſiderable; and there are caſes, wherein I acknowledge it to be ſo 
my weighty, as to warrant a phyſician to employ a medicine, conſiſting 
ale, of ſeveral ingredients. But this interferes not with my deſign; ſince 


| formerly declar'd, I was not for confining any one to ſimple reme- 
dies, but wiſh phyſicians would only employ them where they may 
ce. 1100 35d | | 

Two or three conſiderations may, however, be offer*d, to leſſen the 
force of the preſent, objection. And firſt, I readily grant, that ſome- 


ons; ines diſeaſes may proceed from different cauſes; and that a remedy 
7, in may be available againſt them, when produced by one of thoſe cauſes, 
ce of WW vithout being ſo when they flow from another; yet it may eaſily hap- 
the pen, that in one caſe the diſeaſe may be cured by one fingle medicine, 
quot, AW and in another, by a remedy not compounded. Nay,. it is poſſible, the 
reful. me ſimple may cure a diſtemper, by which ſoever of the two cauſes 
time 


tis produced. And the effects of the Peruvian bark, in different kinds 


of agues, and of narcotic medicines, in appeaſing pains produced by 


when N humours, and other very different cauſes, render this aſſertion probable. 
allo- And, if 1 miſtake not, it may frequently happen, that, whatever firſt 
from produced a portion of morbific matter, this very matter may cauſe the 
which WWW continuance. of the diſeaſe, by means of ſome peculiar texture, or 


ons of 
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oughs, 


noxious conſtitution, which if the generous medicine can deſtroy, the 
diſcaſe will ceaſe. 
It oſten happens, that ſeveral very different ſymptoms may ſo de- 


efit w pend upon the primary cauſe of the diſeaſe, that if a medicine, how 
cans imple ſoever, be able to deſtroy that cauſe, all the various ſym- 
perſon, ptoms will vaniſh of themſelves. Thus we fee, that when mercury is 
1 camiikilfully apply'd, and raiſes a kindly ſalivation, a great variety of 


* wit 
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| man) 


nconveniencies, that afflicted a venereal patient, and ſeem'd to require 
many different and topical applications, are remov'd by the ſame 
remedy ; ſo that not only frightful ulcers, but ſuch nodes as one 


7 1x ould think ſcarce poſſible to be diſſipated by the ſtrongeſt plaiſters, 
weiguße ſometimes happily cured by well-prepared quick-filver, taken at 
ſe three mouth. And tho? there are ſeveral, and, ſometimes, very different 
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wptoms, that accompany the rickets; yet the medicine, which I call 
Ens veneris, made of ſtrongly calcin'd, and well dulcify'd colcothar of 
Van;2ic vitriol, and elevated with fal-armoniac into dhe form of a 
reddiſh ſublimate, has prov'd ſo ſucceſsful, that I think I may ſafely 
ay, two or three hundred children have, through my means, = 
CUre , 
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ingly employ this material, till it has been prepared by grinding upon 
z porphire, as a painter would do to make a pigment of it; and by 
feeing it from certain ſalts, that often, undiſcernedly, adhere to it, and 
may ſometimes prove hurtful. This is done by firſt waſhing it very 
arefully with boiling water; and then, after it has been thoroughly 
dd, by burning upon it, ſeveral times ſucceſſively, ſome vinous 
ſpirits perfectly dephlegmed. The-doſe, if it be to be long continued, 
sthree, four, or five grains; but when tis given ſeldom, and on urgent 
oxcaſfions, from ſix to twelve grains. 

8. Since a ſimple then, whether organical or not, may, notwith- 
{anding its entireneſs, or ſeeming uniformity, contain or afford very 
diſimilar parts; and being therefore really a compound body, it may 
ford parts different enough to anſwer differing indications in the cure 
f diſeaſes. Thus, in many diarrheas, where *tis judged requiſite to 
cute the peccant matter, and then to give aſtringents to hinder the 
nmoderate evacuation, wherein the diſeaſe is thought to conſiſt ; 
tubarb anſwers both theſe indications, by its purgative and more 
retrial parts; the former whereof diſpatch their work firſt, which 
takes the aſtringent operation of the latter ſafe and ſeaſonable. 

[ have often obſerved, that ſo common and deſpicable a ſimple as 
round-ivy, has performed things, whoſe variety ſeem'd to argue, that 
contains parts of very different virtues ; and is thereby capable of 
ſwering different intentions, eſpecially in diſtempers of the lungs and 
eaſt : and, indeed, partly by the ſyrup of it, partly by the infuſion 
the leaves, and partly by medicines made of them in a conſiſtent 
Im, the happy effects of this plant have procured me the thanks 
many confiderable perſons ; ſome of which had before unſucceſsfully 
Id many preſcriptions of learned men. And I remember the maſter 
a conſiderable manufacture, was very much incommoded and per- 
exed, to find his ſervants obnoxious to violent colics, which he im- 
ted to the copious ſteams of the vinegar his art required; but from 
$1nconvenience he was, at length, in great part, freed, by making 
m frequently uſe a ſtrong infufion, or tincture, of the leaves of 
hund. ivy, prepared with good Nantz brandy, 
could add here many other uſes, both internal and external, of 
ſeemingly deſpicable plant; and there is fearce any Engliſh herb, 
ts virtues manifeſted in the experience of others, and my own, that. 
ts ſo much of my eſteem, as gound- ivy. And Fam 5 to think, 
the virtues of this, and ſome other fimples, would be found 
numerous and powerful than is , allowed, if phyſicians, 
litir preſcriptions, would more frequently either ordain ſimples, 


nd | t join but very few together; and compenſate the ſmallnefs of the 
, becauk Iver, by the greater quantity of thoſe that are rhe moſt proper or 
land it ative ;' and order the uſe hereof to be continued for a: compe- 
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kcians, of ſeveral nations, who look upon it as one of their chief Mevicms. 
1r:ana, and both uſe and conceal it accordingly. But I do not wil- CL ww 
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Mrolcixk, tent time. Tis not, indeed, every efficacious ſimple, or lightly com- 
pounded remedy, that can be fitly employed for the proof of Rs 
doctrine; I ſhall, therefore, ſubjoin a few ſuch inſtances, as may ſaf. 
fice for the preſent occaſion. 

Mineral waters, whether Acidulæ, as thoſe of the German Spazy, gr 
Tunbridge, &c. or Therme, ſuch as thoſe of Bath, 8c. tho? but nary 
medicines, are, ſome of them, by being outwardly adminiſtred, knyy; 
ſingly, and in their native ſimplicity, to cure ſeveral diſeaſes; and. 
conſequently, to take off a great number of different ſymptoms, which 
afford various indications. That the ſame ſimple may comprize Qua- 
lities fit to anſwer different deſigns, and, therefore, cure different ſymp- 
toms, ſeems probable ; becauſe ſeyeral poiſons, that do, each of they 
produce various frightful ſymptoms, all which have been often con. 
quer'd by a ſpecific antidote, that is, perhaps, but a ſimple herb, or 
other uncompounded drug. 

Phyſicians, and others, have obſerved great variety of ſymptoms in 
the plague ; among which there are ſeveral, each whereof, if ſingle 
would paſs for a particular diſeaſe ; and this diverſity of ſymptony 
may be often obſerved, not only in peſtilences, that happen at times 
or countries, diſtant from one another, but in the ſame plague reig. 
ing in the ſame place. Yet *tis poſſible for a ſimple remedy to prove 
available againſt this ſo various and violent a diſeaſe. Galen himſelf, 
treating of the Terra Samia, takes occaſion to bring in the virtues of 
Bolus Armena. This earth, which appears ſo ſimple and uniform, he 
not only commends for ſeveral diſeaſes, as ſpitting of blood, fluxes of 
the belly, dyſenteries, catarrhs, defluxions, difficulty of breathing, and 
even ulcers of the lungs ; but adds, what makes directly for our pu- 
pole, that in a very ſevere plague, all who took this medicine early 
«© recover'd.” *< *T was taken, he ſays, mix'd with {mall white- 
vine, diluted in proportion to the fever.” He allo declares, that 
if this remedy failed to relieve the patient, every thing elſe proved 
FO de” 2 ioloy o.notco 2 A 

There are few dileaſes that appear in ſo many forms, with great 
variety of ſymptoms, than that which phyſicians call Afectio Hyſria, 
whoſe paroxyſms are vulgarly known in England by the name of f 
of the mother: yet we have often ſuddenly removed theſe fits, by tit 
bare odour of ſpirit. of fal-armoniac. 1 


- 


But to ſhew the efficacy even of dry and ſolid bodies, tho? but e 
nally apply'd, in diſeaſes, attended with many uncommon ſymptom 
we might have recourſe to the ſtones, ſaid to be found in the heads 
a certain kind of ſerpents about Goa, and ſome other Eaſtern countria 
| Moſt phyſicians, however, reject or queſtion the power aſcribe 
them, for curing the bites of vipers : and, indeed, many of l 
ſtones brought from India, are counterfeit ; and of thoſe that V9 
really taken out of ſerpents, ſeveral will prove inſignificant ; (and ſud 


perhaps, were thoſe that the learned Rhedy made his trials with ; 1 
| | | 1 
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there are others, whoſe virtues cannot well be deny'd. For one of Nantes. 


: the moſt eminent phyſicians of the Landon college aſſured me, he had LW WWW 


with one of theſe ſtones, contrary to his expectation, performed a 
notable cure, which he related to me, at large. And a very famous 
Eigliſb chirurgeon affirmed to me, that he had done the like upon ano» 
ther perſon 3 both of theſe cures being performed by the bare appli- 
cation of the ſtone, to the place bitten by the viper. A very intelli- 
gent perſon, alſo, who had the direction of a confiderable company of 
' WH craders in Eaf-India, where he long lived, aſſured me, he had with 
this ſtone cured ſeveral perſons of the hurts of venomous animals. 
But this teſtimony is much leſs conſiderable, as to the number of 
cures, than that of a great traveller into the ſouthern parts of the 
fame India; who ſeriouſly aſſured me, he had cured above ſixty perſons 
of the bites or ſtings of ſeveral ſorts of poiſonous creatures; and that 
he performed moſt of thoſe cures by the outward application of one 
ſtone 3 becauſe, finding it excellent, he was invited to keep to it, eſpe- 
cially: in difficult caſes. And «this, ſome experience of my own, made 
with a genuine ſtone of the ſame kind, upon the bodies of brutes, 
much inclines me to give credit to. 

had once the opportunity of making a trial of the virtue of a 
ſtone, taken out of the head of an enormouſly great African ſerpent. 
This ſtone was affirmed to its poſſeſſor, the governour of the Eugliſb 
Eaſt- India company, to be highly available againſt the bites of all vene- 
mous animals. And, indeed, a little of it recover*d a cat from two 
dangerous bites of a fierce and enraged viper, after we had deſpaired 
of his life, on account of the violent ſymptoms that enſued. 

But becauſe this ſtone is afforded by an animal, I ſhall, for a conclu- 
ſion, add the virtues of another, that properly belongs to the mineral 
kingdom, in a diſeaſe, whoſe ſymptoms, tho' not ſo various, are ſome- 
times dangerous, and too often mortal. | 
There was once ſhewed to me a cloſe and hard ſolid body, which paſs'd ' 

for a blood-ſtone, tho' by its colour, and ſome other viſible qualities, 
I ſhould rather have taken it for agate, about the bigneſs of a ſmall 
nutmeg, that had been kept long in the family wherein I ſaw it; being, 
for its rare virtues, tranſmitted from one to another. I ſhall not relate 
all the reports made of this ſtone 3 but I think the following particu- 
lar of it is very remarkable. An ingenious gentleman, in the flower 
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t exterior his age, and of a complexion very highly ſanguine, was, from time 
1promn:iſeo time, ſubject to hemorrhages at the noſe, ſo profuſe and difficult 
heads to be reſtrained, that his phyſician, tho* a perſon famous, and very 
dune ell ſkill'd in his art, told me, he often fear'd he ſhould loſe his patient. 
ribed ut when a good method, and variety of remedies had been try'd, 


Ithout the deſired ſucceſs, this ſtone was, at length, obtained to tie 
about his neck, ſo as to touch his naked ſkin 3 which being done in 
he fits, it would ſtop the bleeding; and if he wore it for ſome con- 
derable time together, he all that while continued well; as both his 
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hyſician, and himſelf informed me. And becauſe I was apt to a cribe 
Mepicixs. phy | 
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Gentleman, who was almoſt blind, from a blow he received I Bite ie 
upon his head, told me, that tho? he could got well diſtin- 4% 2 5 


VITIATED SIGHT. 


. 
A guiſh colour'd objects, yet he clearly perceived thoſe that . | 
were white; which ſhews, there is a greater quantity of light reflected 
by white objects than others. And I had the like affirm'd to me by 
another perſon, who was almoſt blind. | 
2. I knew a gentleman afflicted with a catara&, which, when I 
Jooked on his eye, in a light place, appear'd to cover almoſt the upper 
part of the pupil; and tho” he were young and vigorous, he could not, 
n the cleareſt weather, well diſcern men from women, croſs a ſtreet. 
his misfortune proceeded from a great blow he received, on the 
me fide of his head; which circumſtance I note, becauſe when no 
utward violence has been offer'd to the eye, an eminent oculiſt ob- 
Erves, and I have ſeen an inſtance of it, that a ſmall part of the pupil 
ft uncover'd by the cataract, would ſerve for a greater ſhare of viſion, 
an this gentleman enjoy'd. But, even in this caſe, he alſo could 
ſtinguiſn white objects better than others. | 
3. Meeting, accidentally, with a man, whoſe eyes appeared very odd- Catarag: in 
J queſtion'd him about his diſtemper; and found by his anſwers, e Hes. 
at he had been afflicted with cataracts in both his eyes, which were 
ther ill couched, or he had not managed himſelf regularly afterwards. 
x, there ſeemed {till to remain ragged films, that cover*'d conſiderable 
tions of his pupils, ſo that I wonder'd to ſee him walk about with- 
aſſiſtance : he ſaid, however, that he could read a large print, by 
e help of his cataract- ſpectacles; but, upon producing a book, 1 
ad he could not make out the title-page, becauſe the place happen'd ] 
Gg gg 2 to 
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cine. to be too light; which, tho? it appear'd improbable, yet having cauſg ſen! 
LAY = room ” be a little darken'd, I then perceiv'd he could read well 1 
gentleman having received a violent blow on the ſide of his head, = 
found, afterwards, a great weakneſs and dimneſs of fight to enſue ; and yu | 
looking attentively upon his eyes, I plainly diſcern*d, that tho? abo 77 
half the pupil of one eye remain'd uncover*d ; ſo that when he look' wh 
downwards, he could ſee very well with that eye 3 yet there were bo | 
grown in it two cataracts, which, when carefully view'd in a good 7 "S 
light, I plainly perceived to be diſtinct 3 the one of them ſeeming ty wa 
be ſmoothly ſpread, as if its circylar edge adhered cloſely to the h. erg 
fide of the eye ; the other, whichfeem'd not quite of the ſame colour, 3 55 
hanging looſely, and like a rag, at ſome diſtance above it. 2 
Otjeas ap- , A learned gentleman coming once to viſit me, with deſign to learn 3 
fearing dark my opinion. concerning an odd diſtemper he had in his eyes; | cars 
dee nite found, by diſcourſing with him, that tho', when he look'd on thing _ 
near at hand, he ſaw them ſomewhat dimly, but ſingle ; yet then of bi. 
were ſome objects, particularly poſts and rails, which when he be. pouri 
held at a certain ſmall diſtance, they appear*d to him both dark and ole 
double. He alſo complain'd of many black flies, and little leaves, "agg 
which paſs'd, now and then, before his eyes; which tho" they do ng 3 
always foretel a true cataract; ſince I have obſerv'd them to continue f - 8 
many years without more than a baſtard ſuffuſion enſuing; yet in hin veſſel 
they were, probably, fore-runners of a true cataract ; becauſe I hare ll or 
known it obſerv'd, by a ſkilful oculiſt, that perſons, before the form: 2 
tion of their cataract, have complain'd they ſaw objects at fome — 
diſtances almoſt double; ſo that looking at the head of a man, the the 
thought they faw a great part of a dark head a little above it: * | ploy' 
phenomenon, whether it proceed from ſome refractions made by the Ede, 
yet unequally opake matter of the cataract, not having opportunity tac 
to examine, I dare not venture to ſay. SPE ſee oh 
Catara?s 6. It may be worth obſerving, how long the more kindly rte pr 
happily aneh. Ataracts, tho? they hinder the ſight for a time, as a thick co ce, 
” drawn over the pupil, may remain in the eye, withoyt ipoing bed, 
optic nerve, or deſtroying viſion, after the diſtemper is remov er uh 
remember, among other inſtances, a woman told me ſhe had _ te. 
in her eyes ſo long, that ſhe was deliver'd of fix children, —_— age, he 
without being able to ſee any one of them, till after ſhe _ m IF 
couch*d ; upon which, ſhe could read a ſmall print, with ſpectac a che 
And ſeveral conſiderable perſons, of my acquaintance, ſaw 1 8. 1 
eighteen years old, born with cataracts in both her e wy ge WT the par 
been ſo happily couch'd, as thence to receive the benefit of ſig 4 an: 
them both. gentle 
Both eyes con- 7. It has, of late, been the opinion of very learned men, that tho nd fea 


8 4 
cern'd in real both our eyes are open, and turn'd towards an object, yet but on 


wiſer. 


ſort of 
them at a time, is effectually employ'd, in giving us the * * 
| 4 


in the Organs of Vi ſiun. 
ſentation of it. But there will be a variation herein, according to 
the ſeveral habits and conſtitutions of the eyes of different perſons. 
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For I have, by an experiment, purpoſely made, ſeveral times found, 
that my two eyes together, beheld an object in another ſituation, than 
either of them apart would do. On the contrary, I met with a per- 


a ſon, who told me he had a cataract in his eyes, for two or three years, 
N without finding any impediment in his ſight ; tho? others had, during 
L that time, taken notice of a white film that croſs'd his eye, till, at 
1 length, happening to rub his ſound eye, he was ſurpriz'd to find 


ur, 


Arn 


Y 


himſelf in the dark; upon which, an oculiſt aſſured him, it was a 


cataract, But a very ingenious perſon had, by an accident, one of his 
eyes ſtruck out, who told me, that, for ſome months after, he was 
apt to miſtake the ſituation and diſtance of things; for, having fre- 
quent occaſion to pour liquors out of one vial into another, after his 
misfortune, he often ſpilt them, and let them run quite beſide the 
necks of the vials, he thought he was pouring them directly into. 


ng Another gentleman, alſo, who had, by a wound, loſt the uſe of one 
1. of his eyes, confeſs*'d to me, that, for ſome time after, he often, in 
ind pouring out his wine, miſs'd the mouth of the bottle or glaſs, that 


wes, 
) O. 
tinue 
him 


mould receive it. A yet more conſiderable inſtance, of this kind, I 
mer with in a noble perſon, who, in a fight, had one of his eyes 
ſtrangely mangled by a muſket-ball, which came out at his mouth ; 
for he told me, that he could not well pour drink out of one 
veſſel into another, and had broken many glaſſes by letting them 


* fall out of his hand, when he thought he had given them to another, 
ce or ſet them down upon the table: he added, that this aptneſs to 
ter wisqudge of diſtances and ſituation, continued with him, tho? not in 
abel the ſame degree, for little leſs than two years. I have often em- 
v the ! Ploy'd a dextrous artificer, whole right eye is conſtantly drawn ſo much 


tunity 


aſide, towards the greater angle, that the edge of the pupil, almoſt, 


touches it; whence one would think it ſcarce poſſible, but he ſhould 
ſee objects double with two eyes, that ſeem fo very differently turn'd ; 


. 
— for the other remains natural; yet he finds no inconvenience from 
* hence, except deformity, for he reads as freely as other men. This 
10. | diſorder befel him thro* miſtaking ſublimate for another thing; af- 
_ er which, it ſeems, one of the muſcles, that moved the eye, remain'd 
el contructed. But as he had been thus, ever ſince he was two years of 


d been 


age, he could not remember whether he had ſeen objects double, before 
he was accuſtomed to judge of them by the help of his other ſenſes, 


=_— and the information of others, | 
3 hu 8, *Tis worth obſerving, that a very great diſtention may be made of * pong 


rot i the parts of the eye, without ſpoiling of the ſight. Of this I lately 
O 


ble M great 


hat tho 
t one 
ue rept 
ſentate 


aw an inſtance in a patient of that experienced oculiſt, Dr. Turbervill. dilatation, 
A gentlewoman about two and twenty years of age, whoſe complexion without pre- 
and features would have render'd her handſome, had it not been for that /e. 
ſort of eyes which ſome call ox- eyes; for they were ſwelled ſo much 


beyond 


Remarkable Diſorders 


Mevicixe. beyond the ſize of human eyes, that ſhe complain'd they often fri frequ 
A thoſe who ſaw her; and — indeed, ſo big, . Wn. — 
move them to the right hand, or the left, but was obliged to log} 11. 
ſtreight forward; or if ſhe would ſee an object that lay on one ſide could 
ſhe was oblig'd to turn her whole head that way. And this was her before 
caſe when ſhe went to read; unleſs, with her hand, ſhe mov'd torme 
the book from one ſide to another, to bring the ends of the lines quite 
directly before her eyes. She ſaid her eyes were not always equal] Percet 
tumid, and that the day I faw them, they had been, in the mary {ce a v 
ing, much more ſwell'd. But, what is more remarkable, ſhe could afterw, 
for all this, not only ſee very well and diſtinctly, but her gt of the; 
continued good, tho? this diſtemper had been upon her for twelys and pr 
years. Nay, ſhe declar'd, that when this diſorder firſt came on, ſhe a line 
knew of nothing that was amiſs in her eyes, till her friends told marg1r 
her of it, after they found it of too long a continuance to be a ca iN" 
rumour. It, however, occaſioned great pain in her eyes; for which . et 
ſhe took ſeveral medicines with ſo little ſucceſs, that both ſhe, and Mutt 
her former phyſicians, thought the caſe deſperate : upon which I pro- Wee 6 
pos'd a ſalivation; but the modeſt patient would by no means con. BR © 
ſent to it. paper ! 
Adirmeſsof 9. I once look'd into the eyes of a gentlewoman, where I could diſcern nich! 
fight is the nothing amiſs, or unuſual, except the narrowneſs of her pupils, which Fhite 
ine. . , a a arl q 
is often eſteem'd a good fign ; yet ſhe was much troubled with fumes, . 
and weakneſs in her head; and had a very uncommon diſorder in ghtnin 
her ſight: for in the day time, ſhe ſaid it was ſo dim, that ſhe could e Her « 
hardly diſcern her way; but that ſoon after ſun-ſet, and during the per me] 
twilight, ſhe ſaw far better: and thus ſhe continued for 3 long time, $ular, 
This brings to mind an odd caſe of an old learned divine, who com- ſehers, 
plain'd to me, that, during the day-time, his right hand ſhook o line g 
much, that he could not manage his pen; and, therefore, was forc'd kg 
to make uſe of it only by candle-light, I remember, that upon his 1 
preſſing me to aſſign ſome poſſible cauſe of ſo odd a phenomenon, [ - N ＋ 
told him, to put him off, that, perhaps, the few animal ſpirits he the, | 
had to move his hands with, were ſo ſubtile, as to be diſſipated, or 4g wy 
exhal'd, by the warmth of the day, but were kept in by the coldneß d "PPc 
of rhe night, that conſtipated the pores ; and thereupon recommended 1 0 
to him the uſe of ſtrengthening things; and among the reſt, of cho- Mo . 
colate; which, having continued to drink, for ſome time, he came ant Wi my 
told me, with joy, that he began again to be able ro write in the day; ip 
and fo, I think, he ſtill continues to do. bs An 
The appear- 10, Being acquainted with two ladies, of very different ages, but . wry 
— fo very near of kin, who were both of them troubled with diſtempers, 1 | 
3 — that made me gueſs their eyes might, ſometimes, be oddly afflicted ; i i 
I learnt, upon inquiry, that one of them, often thought ſhe fav opti 
numberleſs ſparks of fire, that were very unwelcome to her; and the * TY 


other, who was ſubje& to convulſions, tho? not epileptic, told me, - 
Te- 
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eyes, which at firſt greatly affrighted her. 


quite deprived of her ſight ; that, ſome time after this, ſhe began to 
perceive the light, but nothing by the help of it; that, then ſhe could 
ſee a window, without diſcerning the panes, or the bars thereof; that, 
afterwards, ſhe grew able to diſtinguiſh the ſhapes of bodies, and ſome 
of their colours; and that, at laft, ſhe could ſez the minuteſt object: 
and preſenting her a book, ſhe not only, without heſitancy, read in it 
a line or two; but having pointed — my finger at a place of the 
margin, near which there was the part of a very little ſpeck, that 
might almoſt be cover'd with the point of a pin, ſhe readily found 
it out; and ſhew'd me at ſome diſtance from it, another yet more 
minute, that requir'd a ſharp ſight to diſcern it. *T'was now about 
noon. 3 but ſhe told me ſhe could ſee much better in the evening, than 
in any lighter time of the day. I aſked her, if che letters of the 
paper I ſhewed her, appeared black to her, and the paper white? To 
hich ſhe anſwer'd, that they did ſo ; but that ſhe ſaw, as it were, a 
#hite glaſs laid over both the objects. Two things were particu- 
arly odd in this caſe ; for firſt, ſhe is often troubled with flaſhes of 
ightning, that ſeem to iſſue out like flames, about the external angle 
df her eye, and often make her ſtart, put her into frights, and give 
der melancholy thoughts. Secondly, which is more ſtrange and ſin- 
ular, ſhe can diſtinguiſh ſome colours, as black and white; but not 
Ithers, eſpecially red and green. And when I produced her a bag of 
fine gloſſy red, with tufts of ſky-coloured ſilk, ſhe looked attentively 
pon it, but told me, that, to her, it did not ſeem red, but of a dark 


ern 
lich 
nes, 
r in 
ould 
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ime. 
com- 


k ſo 


_ dirty colour; and the tufts of ſilk, ſhe ſaid, ſeem'd to be of a 
n 7 ght colour, which ſhe compared to the colour of the ſilken ſtuff 
1 the lady's petticoat, who brought her to me: and, indeed, the 
n e ues were very much alike. She further ſaid, that the meadows did 
er dt appear green, but of an odd darkiſh colour; and that when ſhe 


d a mind to gather violets, tho? ſhe kneel'd in the place where they 
ew, the could not diſtinguiſh them, by the colour, from the grafs 
out them, but only by their ſhape or touch. And the lady who, 
s with her, took thence occaſion to tell me, that when ſhe looks, 
on a Turkey carpet, ſhe cannot diſtinguiſh the colours, unleſs of thoſe 
ts that were white or black. I aſked, whether ſhe were not trou- 


ended 
fcho- 
ne and 
e day; 


es, but HA with female obſtructions? to which ſhe anſwer' d, not now, but 

_— merly very much. ; 

. 12. I lately convers'd with a mathematician, eminent for his ſkill” 

pas te optiCs, whoſe organs of viſion are ſo&onſtituted, that, tho? in his 

_ he s 1 could diſcern nothing unuſual, and tho? he makes frequent uſe 
e of 


fre 


frequently ſaw, as ſhe fancied, the like flames of fire paſs before her Mrotctus. 
+ LI NF 

11. A gentlewoman about twenty years old, in whoſe eyes, tho* I Ce. 
could diſcern nothing unuſual, or amiſs, ſaid, that, about five years fearing 4 
before I ſaw her, having been, upon a certain occaſion, immoderately ret 4% d:for- 
tormented with bliſters, applied to her neck, and other parts, ſhe was“ 4 929%: 
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Agreat dila- 
tation of the 
pupilla in the 
dark, 


the other, a convulſive motion in one of them would preſently enſye, 


Remarkable Diſorders, &c. 


of them in aſtronomical obſervations, and optical experiments, yet he 
confeſs'd to me, that there are ſome colours which he conſtantly (4, 
amiſs ; and particularly inſtanced in one which ſeemed dark to him 
whilſt to me and others it appear*d quite different, 

13. A lady, who has been long troubled with a very unuſual diſorde: 
in her head, and who, tho? ſhe looks well, is never without pain in that 
part, told me, that after violent fits hereof, which ſhe has ſuffer'd from 
time to time, if ſhe did but turn her eyes, ſuddenly, from one fide tg 


upon which, all white objects, and moſt others ſhe Iook'd on with 
that eye, appeared green. And yet this was not a tranſient diſcompo. 
ſure that would go quickly off, but continued for a good while, and 
frequently return'd upon her, for a whole year together; ſo that ſhe 
deſpair*d of recovering the uſe of that eye, wherewith ſhe, neverthe. 
leſs, ſees now very well; tho? her cephalic diſtempers are not quit 
cured. And if ſhe goes to read whilſt the convulſion is upon her, the 
letters are ſo apt to appear double, that if ſhe reſolves to continue 
reading, ſhe is oblig*d to ſhut the diſtemper*d eye, and employ on 
the other. g 

14. There was a gentleman of great courage and good parts, major 
to one of the regiments of king Charles I; who being afterwards forc' 
abroad, ventur'd, at Madrid, to do his king a piece of ſervice, of a 
extraordinary nature and conſequence, and there judg'd very irregula, 
Upon this he was committed to an uncommon priſon, which had n 
window belonging to it, only a hole in the wall, at which the key: 
er put in proviſion, and preſently clos'd it again on the outſide; hut 
not perhaps very exactly. For ſome weeks, this gentleman continy- 
ed in the dark, very diſconſolate, but afterwards he began to think 
he ſaw ſome little glimmering of light, which, from*time to time, 
increaſed ſo, that he could not only diſcover the parts of his bed, and 
other ſuch large objects, but, at length, perceived the mice that fre 
quented his chamber, to eat the crumbs of bread which fell upon tie 
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ground, and diſcern*d their motions very well. Several other partic 3 
lars of his ſight in that dark place he related; but when, after ſom: The! 


months, the face of affairs was changed, and this gentleman { a 
liberty, he durſt not leave his priſon on the ſudden, for fear of bir a phy 
his ſight by the dazzling light of the day; and, therefore, accuſtomes xternal 
his eyes to it by flow 1 This relation I had from the gent Won em 
man's own mouth. EAN e having by 
| ection. 
emed ies 
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deed, t 
If Patien 
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I in the curative part of medicine. 
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b. Schere my deſign to communicate the receipts of ſuch me- Mepicixx. 

ntinu- dicines, as, by competent experience, have been found ſervice- 7 

think able. Phyſic, indeed, is not my profeſſion, yet I hope I may and d:fren of 
time, publiſh a collection of remedies, without incurring the cenſure of equi- his collection. 

d, and table perſons; ſince *twasa regard to the good of mankind that induced 

at fre e to it. And did ſuch a practice ſtand in need of precedents and. 

von tit examples to patronize it, very eminent perſons, both among the ancients 

partic Wand moderns, would abundantly afford them. | NO Wü 

er on The major part of the following receipts is, chiefly, deſign'd for the 


uſe. of the generality, and thoſe who cannot well procure the aſſiſtance 
i a phyſician; and becauſe ſuch perſons are more frequently expoſed to 
xternal injuries, as ſtrains, bruiſes, tumours, Ec. I purpoſely. procured, 
rom eminent ſurgeons and practitioners, : a number of remedies, that, 
faving been found very effectual in ſuch caſes, might be uſeful in thiscol- 
ection. However, I am not ſo much an empiric, as to recommend any 
emedies for certain and infallible cures, in the caſes wherein they are 
proper. . He muſt either be very happy, or very little verſed in phyſic, 
yho has never found the moſt celebrated medicines ineffectual. And, 
deed, the cauſes. and complications of diſeaſes, and the conſtitutions 
I patients, are ſo various, intricate, and obſcure, that tis extremely 
ufficult, for the moſt experienced phyſician, to make an accurate expe- 
You, III. H h h h riment 
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which, there ſoon followed ſome violent vomitings, and a fr 9 | 


the ſucceſs of any receipt, or proceſs in medicine. Theſe, however, 


Medicinal Experiments. 


Mepicixs. riment in the curative part of his profeſſion. I, therefore, ſolem 
WW VV profeſs, that I do not ſet down medicinal experiments, with the f 


fly 


poſitiveneſs I do thoſe in philoſophy 3 nor venture my. reputation 8 


I always deliver faithfully 3 nor have I, upon uncertain rumours, re. 
corded the virtues of particular remedies ; which may be good without 
being infallible. And we muſt not be ſo weak, or fearful, as to perſuade 
our ſelves, if a patient miſcarries after the uſe of remedies, that the 
fault was in the medicine. For, in ſpite of our endeavours, the peccant 
matter will often be tranſlated, and the conſtitution impair'd ; and the 
conflict of ſtruggling nature, and the conquering difeaſe, muſt ſome. 
times manifeſt it ſelf in horrid ſymptoms ; which the envious, or igng. 
rant, unjuſtly aſcribe to the remedy : not conſidering that the like 
phenomena attend deſperate diſeaſes, and dying perſons, where no te. 
medies at all are adminiſtred. 

I muſt further declare, that I do not pretend the remedies I commy. 
nicate,' ſhould be phyſic and phyfician too; or ef themſelves cure the 
diſeaſes for which they are recommended. For, medicines are but 
inſtruments in the hands of a phyſician, and require kill to manage 
them. I am, therefore, ſurprized at their boldneſs, Who venture 5 
practiſe phyſic barely upon the confidence of good receipts. Whoer 
acts as a phyſician, ſhould, at leaſt, have a competent knowledge of 
anatomy, the hiſtory of diſeaſes, of the Materia medica, and the chil 
ways of compounding ſeveral ingredients into medicines, of differen 
forms and conſiſtencies, as circumſtances may require. He who hu 
only one good receipt for a diſtemper, and knows not how to vary it, 
by occaſionally adding, omitting, or ſubſtituting: other parts of the 
Materia medica, muſt frequently 0 ffer his patient to languiſh helpleſs; 
or attempt to cure him of one diſeaſe, by throwing him into another, 
I know, for inſtance, ſome eminent phyſicians, who cure very ſtub 
born venereal caſes, by a chymical preparation of ſarſaparilla, gui 
cum, Sc. but if theſe gentlemen meet with ſuch patients, as Euſtacbiu 
Rudius often did, to whom guaiacum would immediately give ſo great 
a ſharpneſs of urine, and inflammation of the urinary parts, 3s . 
hazard their lives; they muſt be reduced, as well as he was, touk 
mercurial, or other remedies. 

It, alſo, ſometimes happens, that the very form of the medicine 
order'd in the receipt, renders it unfit, or impoſſible to be adminiſtred, 
A phyſician of my acquaintance was call'd to a patient, ſeiz'd with ſuc 
a conſtriction of the parts ſerving to deglutition and ſpeech, as render 
her wholly unable either to ſwallow, or to ſpeak 3 and thus ſhe col 
tinued for ſeveral days, notwithſtanding ſome emetic preparati 
chat were put into her mouth; till, at length, a glyſter was luck 
preſcribed, with four ounces of the infuſion of Crocus metallorum 3 vp! 


1 
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ve of WY Tis, therefore, no wonder, that learned phyſicians have highly valued: 
chief ſome particular receipts and proceſſes, 
ferent Upon the whole, tis rational to expect, that the nobleneſs of medi- 


eines will be advanced, as the art of preparing them ſhall be promo- 
ted; but ordinary receipts, without an ordinary meaſure of ſkill. in 
phyſic, are not raſhly to be relied on; eſpecially in acute diſeaſes ; 


pleſs ; yet if there be noble and extraordinary ſpecifics, that work rather by 
other, Wlſirengthening and reſtoring nature, and reſolving the morbific matter, 
; ub» han by irritating, weakening, or diſordering her; the adminiſtration 
gun. ef ſuch remedies may, perhaps, uſually require only common diſcre- 
ach tion, and the obſervance of ſuch directions as may be given along with 
o gen the medicine. 

zu Thus much I thought fit to premiſe, that my deſign in publiſhing 


e following collection of remedies, or medicinal experiments, might 
ot be miſunderſtood or perverted. 0131 2193 4 


A plaiſter for aches, eſpecially if ſcorbutic. 
1. Spread thinly upon very fine kid-leather, the Emplaſtrum de mucila- Remedies for 
Inbus, and let it lie upon the aching part, as long as there is need, ache. 


2: Bagel For an old ach or train. 
2. Take of Lyucatellus's balſam one ounce, of oil of turpentine one 
am; incorporate them very well, with a gentle heat, and anoint the 
it affected therewith; wearing on it a piece of unwaſh'd flanel, be- 
ar d with the ſame ointment. 
H h h h 2 ; For 


604. 


Mepicine. 


- Acidities. 


Hier- birtb. 


Agues. 
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| For ſcorbutic aches, eſpecially about the ſhare: bone. 
3. Take two parts of palm-oil, and -one of oil of camomile; 


theſe exactly, and therewith anoint the part affected. 25 gr 
| or 
x5 A powerful remedy for ſcorbutick aches. 

4. To one ounce of oil of turpentine, put one dram or two, of the 
volatile falt of hartſhorn, or as much as, being well ground with it in con 
a marble mortar, will bring it to the conſiſtence of a kind of ointment, this 
with which, the cold being taken off, the part affected is to be lightly the! 
anointed. 89 ſeve 


For ſlight ſcorbutic aches or pains. IS 
5. Anoint the pained part, from time to time, with faſting ſpittle, 


and if you will have the medicine a little ſtronger, the patient may I 
put roach-alum, to the bigneſs of a ſmall pea, into his mouth, before dry 
he employs his ſpittle. caret 
one c 
For aches, and pricking pains in the ſides, or elſewhere. of w 
6. With a ſufficient quantity of clean ſulphur, finely. powder'd, mix 
as much Yenice-treacle, as will bring it to a conſiſtence for pills. Of 
this mixture you may give the quantity of a piſtol- bullet, twice or 14 
thrice a day; drinking any convenient liquor after it. | =Y 
For acidities in the blood. | 
7. Take coral, the cleareſt and reddeſt you can get, and reduce it | 
to an impalpable powder. Of this give the patient, once or twice a day, 15. 
as need ſhall require, about one dram at a time; and let him long cor- dram, 
tinue the uſe of it. 7 
. To bring away the after-birth. 16, 
8. Give about 30 drops, or any number between 25 and 35, of good reduc 
eſſential oil of juniper, in a draught of any convenient vehicle. twice 
An external medicine, often ſucceſsfully try'd for agues. 
9. Take five, ſeven, or nine (for tis pretended it muſt be an odd a 17. 
number) of the roots of rib-wort; and having made them clean, put ram, 


them into a little bag of ſarſenet, or fine linen, and let the patient 
wear it upon the nape of his neck; renewing it within two, three, 0 
four days, if need require. Fond Bo | 


A try'd remedy for agues. : 

10. Take of the bark of ſaſſafras- root, and of Virginia ſnake · weed 
both in powder, of each ten grains; and with half a dram, or wl. 
ſcruples of mithridate, or Venice- treacle, make a bolus; to be tak 
two hours before the cold fi. 74 


Medicinal Experiments. 
A choice medicine for aguiſb diſtempers. 


grains; mix theſe well, and give them in two or three ſpoons-full of 


ome cordial- water. 
A wriſt-plaiſter for agues. | 
12. Spread wax, to about the thickneſs of a crown-piece, and of a 
convenient breadth and length, to make an entire . wriſt-plaiſter ; upon 
this diſplay the leaves of the tops of rue, not yet fully open'd, ſo that 
they may cover the whole plaiſter ; then apply it, and let it lie on for 
ſeveral days, ſucceſſively. 


An often try'd medicine for agues. 
13. Gather the leaves of rib-wort, as near the root as you can, in a 
J dry morning 3 wipe them clean, but do not waſh them; then dry them 
carefully, till you may reduce them to powder. Of this give from 
one dram to two, mixt with one dram of conſerve of roſes, the crumbs 
of white bread, or the yolk of an egg or two. 


For agues, eſpecially tertians. 


14. Give as much Virginia ſnake-root, reduced to fine powder, as will 
lie upon a ſhilling, in a glaſs of ſherry, juſt before the beginning of the 
cold fit; repeating it once or twice if need be. 


| For a tertian ague. 
15. Of the root of angelica powder'd, give from half a dram to a 
| dram, in any convenient vehicle, about rwo hours before the cold fir. 


A medicine with which a quartan was cur d, when the bark had fail'd. 


16. Let the patient take one dram of the black tips of crabs-claws, 
reduc'd to exceeding fine powder, in any convenient vehicle or conſerve, 
twice or thrice a day, as he would take the cortex, without intermitting. 


27 prevent or cure an ague. | 
17. Take grated angelica-root, flowers of antimony, of each half a 
dram, canary three ounces: infuſe them in a cold place for two days, 


a and pour off the clear for two doſes. It is a ſingular good vomit for 
- dhe cure of agues of all ſorts, being [given in the morning faſting, four 


or fix hours before the fit; and if it be not a quotidian ague, on the 
intermitting day. | 6 | 


An often iry'd pericarpium for agues, eſpecially tertians. 
| 18. Take a handful and a half. of freſh rue, half a handful of freſh 
cake! age, a ſmall ſpoonfull of bay-falt, and a ſpoonfull of good vinegar. 
a t all theſe very well together into an uniform maſs ; which divide 
2 n . into 
| 


Mevicine. 


11. Take of falt of wormwood fifteen grains, crabs eyes eight or ten W WW 
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Mepicixs. into two parts; and make thereof two wriſt-plaiſters, to be apply'd be. 
Q fore the fit; and renew'd, if there be occaſion, and kept on till they 


Medicinal Experiments. 


2 
grow dry and troubleſome. Fn 
An amulet againſt agues,. eſpecially tertian, ipoe 
19. Cut a handful of groundſel ſmall, put it into a ſquare paper. | 
a four inches every way; pricking that ſide which is _ — - 
the ſkin, full of large holes; and cover it with ſome fine linen, that ws 
nothing may fall out. Let the patient wear this upon the pit of hi; hour 
ſtomach ; renewing it two hours before every fit. NN 
An often try\d remedy for an ague. 28 
20. Boil yarrow in new milk, till it be tender enough for a cataplaſn, an ef] 
Apply this to the patient's wriſts, juſt when the cold fit is coming; be op 
and let it lie on till the fit is gone; and if another fit comes, uſe freh the p: 
cataplaſms as before. 
For an ague. 29. 
21. Take the bone, called Patella, of the knee of a dead man; and x b 
having reduced it to fine powder, give of it as much as will lie upon ; gh , 
ſix-pence, for one doſe, in any proper conſerve, or vehicle, before — 
the cold fit. | 
| For agues . 30. 
22. Take ſalt of carduus, and ſalt of wormwood, each fifteen grains, neck, : 
tartar of vitriol half a ſcruple ; mix them, and give them in a few petent 
ſpoonsfull of Rheniſb wine, or of ſome other convenient vehicle, either 
before the fit, or at ſome other time when the ſtomach is empty. 31 
For taking off the fits of agues. oil of 
23. Give of good common brimſtone, redyced to a ſubtile powder, 
one dram and a half, or two drams, either made up into a bolus with 32. 
a little honey, or in any appropriated vehicle; let it be given at the moiſtur 
uſual times, and repeated once or twice, if need be, eſpecially if the patient 
fics ſhould return. | more, t 
or, if th 
| A medicine almoſt ſpecific for agues, not onl } 
24. Take roſin of ſcammony twelve grains, diaphoretic antimony, Sven it 
and cryſtals of tartar, of each eight grains; mix theſe carefully, and ke awa 
give them for one doſe, an hour before the fit comes. doſe muſ 
| | For an ague. 33. T. 
' 25. Take the ſoot of a baker's chimney, muſtard, rue, white-wine Wet them | 
vinegar, fallad-oil, ſome white pepper and ginger ; make a poultis of ſnd of an 
them, and lay it to the pulſe of the arms, and let it lie on 2 a fon · der ones 


night or three weeks. 4 
1 
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An often try'd medicine for tertian agues. Mepicing. 
26. Take of alum and nutmeg powder'd, of each about half a dram ; W WW 
mix them with about ſix grains of ſaffron ; and give this in two or three 
ſpoonsfull of white-wine vinegar, at the uſual time. 


An experienced remedy for an Anaſarca, or general dropſy of the whole body. 

27. Fry freſh rue with oil of walnuts, till it becomes fit to 4 7 8 Aua ſarca. 
hot, as a cataplaſm, to the navel ; and keep it on that part for ſome 
hours; renewing it once or twice a day, if need requires. 


A powerful remedy in apoplectic fits. 
28, From the herb maſtic, diſtil by an alembic, with a copper body, Apoplezy. 
an eſſential oil; of which, with ſuch a pipe or quill, that one end ma 


y 
be open'd and ſtopt at pleaſure, blow up ſome drops firſt into one of 
the patient's noſtrils, and then into the other. 


To prevent and check the apoplexy. 


29. Make an iſſue at the meeting of the ſutures, and keep it long 
den 3 but if the caſe will not admit a delay, clap on a good cupping- 
laſs, without ſcarrification, or with it, as need ſhall require, upon the 
{ame concourſe of the ſutures. | 


0 


2.2 


An experienced external remedy in apoplectic fits. 
30. Fix a cupping-glaſs, without ſcarrification, to the nape of the 


s, neck, and another to each ſhoulder ; and let them ſtick on for a com- 
* petent time. | | 
her An experienced remedy to prevent apoplectic fits. 
31. Make, at the croſſing of the ſutures, an iſſue, with qiapalma and 
oil of vitriol; and keep it open the ordinary way. 
ar To ſtrengthen the ſtomach, and promote the appetite. | 
with 32. Make the roots of gentian pulverable, with no more waſte of the petite di- 
che moiſture than is neceffary ; reduce them to powder, of which let the proved. 
* the patient take from twelve or fifteen grains to double that quantity, or 
more, twice or thrice a day. It may be taken on an empty ſtomach, 
or, if that cannot conveniently be done, at meal-times. It is very » 
not only in want of appetite, but for obſtructions: and I have uſually 
0; given it in vertiginous affections of the brain; and to leſſen, if not quite 
a ke away, the fits of agues, and even quartans: but, in this caſe, the 
F Wſe muſt be conſiderably augmented. | 
An often try'd remedy for the aſthma. 
33. Take foap-boilers lees one part, ſpirit of wine rectified two parts; Afhma. 
e- wine et them in digeſtion, and add ſome drops of chymical oil of carraway, 
＋ , Ind of aniſeeds. The doſe in younger perſons is about ten drops; and in 
a 10 


Ader ones, from half dram to one dram, in ſome convenient vehicle. 
; For 
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Mepicix. For à dry or convulſive aſthma. 


— 34. Take choice ſaffron, reduced to a kind of powder; and with any 
convenient mixture, give eight or ten grains of it, in the form of pills, , 
at bed-time. ev; 


For aſthmatic coughs. Len 
35.. Take two ounces of oil of ſweet almonds, freſh drawn, and put Con 


it upon onedram of flowers of brimſtone ; keep them, for a fortnight, 
in digeſtion, in a moderate heat, and then decant off the oil, or paſg i 
through a clean linen rag, to keep back the brimſtone:: and of this li. 


* % 


quor give a ſpoonful or two at a time. N 


A medicine for dry or convulſive aſt bma's, and for cotivencſs. 
36. Give at bed-time, eight or ten grains of choice ſaffron, groſly 
pulverized, in a little ſyrup or conſerve of violets. 


| For moſt aſthmatic diſtempers. once 
37. Take of the roots of alecampane, thinly ſliced, one ounce; of 
the leaves of ground-ivy a handful. Boil theſe in three pints of ſpring. 
water to a quart z- ſtrain the decoction, ſweeten it with a little live ho- 
ney, and let the patient take thereof ſix or ſeven ſpoonsfull at a time, 


| Por moſt aſthmatic diſtempers. 
38. Take juice of hyſſop, and choice honey, of each two pound; WWF 47. 
mix, boil, ſcum, and make a ſyrup ; of which give four ſpoonsfull, uſcles, 
or more, morning, noon, and night.. 


| Uram, j 
| For the bloody-flux.. 1 
Bleedy-fux. 39. Dry pigs-dung, and burn it to grey aſhes ; of which giveabou We 
| half a dram for a doſe ; drinking three ſpoonsfull of wine - vinegar 
after ĩt. | | | 


| 48. J 
f red rc 
r of Cit; 


| For the bloody-flux and pleurifie. 


the clectu 
40. Grate to fine powder the dry'd pizzle of a ſtag ; and give aft days, 


as much as will lie upon a ſhilling, once or twice a day, in any con- Ke it ag 


venient vehicle. 
rp TR oe Bev e An % 
| An experienced medicine for a dyſentery, or bloody-flux. 9. Gi 
41. Give about three ounces of the juice of ground-ivy, mixt vilhſ*porat 
one ounce of the juice of plantain,. once or twice a day. 
20 ſtop à dyſentery, or bloody-flux. 1 
442. Make up tlie powder of fuſs- balls, with ſome conſerve of roſes 
or other convenient ſubſtance, into pills; and of this mixture gie“ 
much in the dyſentery, as contains from about a ſcruple, to half a dr: 
of the powder, l 
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For dyſenterical fluxes. 


43. Take good Venice-turpentine, and, with a very gentle heat, 
evaporate it ſo far, that, when cold, it may almoſt coagulate. Incor- 
porate this ſubſtance with fine ſugar, enough to make it up into pills, 
whereof give, in the morning faſting, as many as will amount from a 
{cruple to a dram of the turpentine. 


An experienced remedy for dyſenterical fluxes. 


44. Take the thigh-bone of a man, calcine it to whiteneſs ; and 
having purg'd the patient with an antimonial medicine, give him one 
dram of this powder for a doſe, in ſome good cordial, 


For the dyſentery, and fluxes cauſed by ſharp humours. 


45. Take from half a ſcraple to one ſcruple of Mercurius dulcis, and 
13 much fine ſugar ; and with ſome purgative, let the patient take it 
once a day; with care that none of it remain in his mouth or throat. 


An often try'd medicine for fluxes of the belly, tho“ bloody. 


46. Give for a doſe, in any convenient vehicle, as much powder'd 
pizzle of a ſtag, as will lie upon an ordinary half-crown piece. 


An effeftual medicine for dyſenterical and other fluxes. 


| 47. Take of the ſkin, liver, gall, and all the parts, except the 
uſcles, of a hare 3 and having dry'd them ſo, that they may be con- 
veniently reduced to powder, give of it from about two {cruples to one 
Wram, in any conventent vehicle. 


5 
5 


For a bloody-flux. 


48. Take half an ounce of London-treacle, and an ounce of conſerve 
fred roſes ; mix them together with ſome ſyrup of clove july-flowers, 
r of citrons, and keep them thus mix'd in a cover'd pot. Take of 
ſhe electuary about the quantity of a walnut, night and morning, for 
o days, faſting two hours before and after; then intermit a day, and 

ke it again in the like manner. 


An often try'd remedy for the dyſentery, and ſharp fluxes of the belly. 


49. Give from 15 to 20 grains of Mercurius dulcis, well prepar'd, and 


corporated with about an ounce of catholicon, or one ſcruple of tor- 
ed rheubarb. 


For the bloody-flux, or other fluxes. 


50. Take of Japan earth, and powder of rhubarb, each equal parts; 
give half a dram at a time, every morning, faſting. 
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Mepicine. | For a dry or convuſi ve aſthma. 


— 3.4. Take choice ſaffron, reduced to a kind of powder ; and with ay 
convenient mixture, give eight or ten grains of 1 it, in the form of pills 


at bed- time. ts 
For aſthmatic coughs. _ 
35. Tale two ounces of oil of ſweet almonds, freſh drawn, and put ſcru 


it upon one dram of flowers of brimſtone; keep them, for a fortnight, 
in digeſtion, in a moderate heat, and then decant off the oil, or paſs 
through a clean linen rag, to keep back the brimſtone: and of this lis 
* give a ſpoonful or. mant a time. x? od Þ haviy 


A medicine for — or — ve ftmia's and "er coftivene. | 
36. Give at bed- time, eight or ten grains of choice ſaffron, groſly 
pulverized, in a little ſyrup or conſerve of violets. 


For moſt aft hmatic' diſtempers. once 
37. Take of the roots of alecampane, thinly ſliced, one ounce; df 


the leaves of groundt ivy a handful. Boil theſe in three pints of ſpring. 
water to a quart; ſtrain the decoction, ſweeten it with a little live ho . 
ney, and let the patient take thereof fix or ſeven GAS at a time, Mpizzle 


_ moſt afthmatic di Rempers. | 
: 38. Take juice of hyſſop, and choice honey, of each two pound; TO 
mix, | boil, ſcum, and make a ſyrup 3 of which give four {poondfl nuſcles. 
or more, morning, noon, and night. enientl 


Wram, j 
nt For the bloody-flux.. | 

ur. 309. Dry pi dung, and burn it to grey aſhes; of which give about WH 
Bloady: half a dram for a doſe ; de three We of wine - vinezr I 48. 7 
after it. | "OS (7 . 


| Fe. the bloody- flux hat Meurife: ns le electi 
40. Grate to fine powder the dry'd pizzle of a ſtag ; and give of to os 
as much as will lie upon a e once or twice a e in any con k 
venient vehicle. e 5 | 


+ xt; 4s PORN ET medicine 17 a hin. or I 1. 
41. Give about three ounces of the juice of ground- ivy, mixt wil 
one ounce of the Juicy, of Plantain, once or twice a . 


1 564 0 1 25 fu "LO er bloidysflie. 
42. Maden powder of fuſs-balls, with ſome conſerve of ro 
* other convenient ſubſtance, into pills; and of this mixture give 


much in the dyſentery, as contains from about a ſcruple, to half a dr 
"of the powder. 5 


i 
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| | | Mepicine. 
For dyſenterical fluxes. 
43. Take good Venice · turpentine, and, with a very gentle heat, 
evaporate it ſo far, that, when cold, it may almoſt coagulate. Incor- 
porate this ſubſtance with fine ſugar, enough to make it up into pills, 
whereof give, in the morning faſting, as many as will amount from a 
ſcruple to a dram of the turpentine. | 


An experienced remedy for dyſenterical fluxes. 
44. Take the thigh-bone of a man, calcine it to whiteneſs ; and 
having purg' d the patient with an antimonial medicine, give him one 
dram of this powder for a doſe, in ſome good cordial, 


For the dyſentery, and fluxes cauſed by ſharp humours. 
45. Take from half a ſcruple to one ſcruple of Mercurius dulcis, and 
13 much fine ſugar ; and with ſome purgative, let the patient take it 
once a day; with care that none of it remain in his mouth or throat. 


An often try'd medicine for fluxes of the belly, tho* bloody. 
46. Give for a doſe, in any convenient vehicle, as much powder'd 
pizzle of a ſtag, as will lie upon an ordinary half-crown piece. 


* © 2. 


An effectual medicine for dyſenterical and other fluxes. 


47. Take of the ſkin, liver, gall, and all the parts, except the 
nuſcles, of a hare 3 and having dry'd them ſo, that they may be con- 


eniently reduced to powder, give of it from about two cruples to one 
ram, in any convenient vehicle. 


und; 


Kull, 


> about For a bloody -flux . | 
vinegn 48. Take half an ounce of London-treacle, and an ounce of conſerve 
red roſes ; mix them together with ſome ſyrup of clove july-flowers, 


& of citrons, and keep them thus mix'd in a cover'd pot. Take of 
te electuary about the quantity of a walnut, night and morning, for 
o days, faſting two hours before and after; then intermit a day, and 

ke 1t again in the like manner. 


An often try'd remedy for the dyſentery, and ſharp fluxes of the belly. 
49. Give from 15 to 20 grains of Mercurius dulcis, well prepar'd, and 


orporated with about an ounce of catholicon, or one ſcruple of tor- 
led rheubarb. | 


For the bloody-flux, or other fluxes. 


50. Take of Japan earth, and powder of rhubarb, each equal parts; 
give half a dram at a time, every morning, faſting. 
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A An often tiy'd medicine for the bloody-flux, good alſo in pleurifies, 


51. Give one dram of the ſeed of flix-weed, in two or three ſpoons. m 

full of any convenient vehicle, once or twice a day. r 
| t 
An approved medicine for the bloody-flux, good alſo for pleurijies. or 

52. Give two or three ſcruples of hare's blood, beaten to powder % 

for one doſe, in a ſpoonfull or two of mint-water. : 8 : 

A very often experienced remedy, for dyſenteric and other fluxes. 2 

53. Boil the quantity of a walnut of the freſh warm dung of a hog, 
and as much fine mutton-ſuet, ſliced thin, in a porringer of new-milk: 
when theſe are well incorporated, ſtrain them through a clean linen 
cloth; ſweeten it with loaf-ſugar, and let the patient take the mai. i ,, © 
cine warm, once or twice a day. Y 4 

— app. 
To purifie and ſweeten the blood. 
Bleed to pu- 54. Take the Minera of Hungarian, or other choice antimony, and 
ri). having ground it to very fine. powder, without ſuffering it to touch 51 
any metal, give of it from ten grains to a dram, once a day, at din- pape 
ner, that it may mix with the aliment. ſhift 
| To cleanſe the blood, and ſtrengthen weak patients. 

55. Take of vipers, reduc'd to fine powder, one ounce, diaphoreic 62 
antimony half an ounce, clear yellow amber two drams, ftarch u roſe· 
much as all the reſt, and of ſugar as much as of ſtarch; make them well! 
into a fine paſte with ſpirit of wine, and then form them into ſmall and ii 
cakes, whereof one may ſerve for a doſe. 28 

| nd t 
| To. reſolve extravaſated blood. 
Bleed to re. 56. Spread the powder d root of burdoc, upon a linen cloth, and 
— = 7 bind it quite round the part u N 3 renewing it twice a day, 12 2 
| To ſtrengthen the bowels, | ſiſtenc 


Bowels to 57. Let the patient, from time to time, fwallow a clove of gut 
frengthen. or two, without chewing. 


To reduce flaggy breafts to 4 good ſhape and plumpmeſs. 
Preafts, their 358. Take green hemloc well bruis*d, and reduced to a kind of c. 
dert 10 taplaſm, to be apply'd, gently warm'd, to the parts, and kept o 


cure. 


till it hath performed what was intended ; ſhifting it once a day. 
For ulerrs in the breaſt, or elſetvbere. 


59. Take mitlepedes, or wood-lice, and having wafh'd them def 65. 
with a little white-wine, and dry'd them with a linen cloth, beat rhe e:fily c 
: ye 


2 
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very well, in a glaſs or marble-morrtar, and give, for the firſt time, as Mzotcixs. 
much juice, as you can, by ſtrong expreſſion, obtain from five or fix N 
of them. This juice may be taken in ſmall ale or white-wine, in which, | 
the next time, you may give as much as can be ſqueez'd out of eight 

or nine millepedes; and ſo continue, increaſing the number that you 

employ by two or three at a time, till it amount to twenty-five or 

thirty 3 and, if need be, to forty or more, for one taking. And if, 

upon pounding of theſe inſects, the maſs they afford be too dry, you 

may dilute it with a little white-wine, or ale; that, being penetrated, 

and ſo ſoftned by the liquor, the maſs may the better part with its juice. 


An often try'd cataplaſm to break a fore breaſt. 


60. To the yolks of 4 eggs, take 4 ounces of live honey, mix them, 
by grinding, well together, with about half a pint of claret-wine ; and 
apply this mixture, as a poultis, to the part affected. 


For an outward bruiſe. 


and 61. Apply to the part affected, purified honey, ſpread upon cap- Bruijer, 
uch paper; to be kept on, with ſome convenient plaifter, or bandage, and 
an. ſhifted once or twice a day. 
Or, 

* 62. Beat aloes ſuccotrina to fine powder; and pour on it as much 
% „ WY roſe-water as may diſſolve a great part of it. This done, ſtir them 
hl well for a while; and when the mixture is ſettled, pour off the liquor, 

Cul and in it dip linen-rags, which being applied to the part affected, will 


ſoon ſtick to it; and ſeldom need be removed, till the patient is reliev'd : 
and then, to get them off, the rags muſt be well wetted with warm water. 


For a freſh bruiſe. 


63. Take freſh butter and parſley, of each a ſufficient quantity, and 
having chopt the herb, mix it very well with the butter, to the con- 
ſiſtence of a cataplaſm z to be apply'd, warm, to the bruiſed part. 


fur For a bruiſe, or coagulated blood. 


64. Take black ſoft ſoap, and with a ſufficient quantity of crumbs 
of white-bread, very well mixt with it, make a A* which is to be 
laid on the part, with a linen rag, and kept bound upon it for ſome 
hours; that it may have time to reſolve the congeald blood, and bring 
the contuſed part from a livid to a red colour. 


A powerful medicine for bruiſes, and ſeveral other affections. 


bz. Diſſolve in rectified ſpirit of wine, as much pure camphire as you 
*alily can; and keep it very cloſe ſtopt. To uſe it, moiſten thoroughly 
| Iii12 ome 


rF 
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Mepicins. ſome thin pieces of linen or flanel therewith, and applying them luke. 
warm; and, likewiſe, you may, with a rag dipt therein, apply it to 
the eye-lids ; taking care that none of it get into the eye itſelf, ſince 
there it would cauſe great ſmart. It may, alſo, be very uſefully ap. 

ply*d to burns; and yet more ſo to bruiſes. 


For burns. 


Earns, 66. Take gooſe-greaſe, and having ſoftly melted, and a little ſkimm'q 
it, ſqueeze into it as much freſhly expreſt juice of ground-1vy-leayes, 
as, by continual ſtirring, will bring it to the conſiſtence of a green oint- 
ment. With this anoint the part affected, and afterwards lay on it 
fine old rags, well dipt in the ſame ointment. 


For burns, and ſtanching of blood. 


67. Diſſolve a large proportion of ſugar in rain- water; and with a 
ſufficient quantity of linſeed-oil, or oil of olives, beat up this liquor 
till the oil be brought to the conſiſtence of an unguent, with which 
anoint the part affected as ſoon as poſſible ; renewing the application 
occaſionally. 


A very often experienced remedy for burns. 


68. Take two parts of oil of walnuts, and one of honey, mix them 
well together over a gentle fire, and when they are thoroughly incor- 

rated, dip a feather in the mixture, and therewith anoint the part 
affected, ſo that the ointment may touch it immediately 3 and then 
ſtrew on it ſome powder of ceterach, or ſpleen-wort ; keeping the part 
quiet, and defended from the air. 


Againſt burns. 


69. Beat onions into a ſoft maſs, and apply them, as ſpeedily as poſ- 
ſible, to the part affected; and keep them on it till they begin to gro- 
dryiſh ; and then, if need be, and apply freſh. 


For a freſh burn, 


70. Beat a ſufficient quantity of onions, very well, with common 
ſalt finely powder'd, to be applied, as a cataplaſm, warm, to the pur 
_— ; renewing it, if need be, till the impreſſion of the fire be 
Taken out, 
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An excellent ointment for burns and ſcalds. TR i 
71. Take of the inner rind of the elder-tree, and of freſh ſheep's- 
dung, without any adhering ſtraws or foulneſs, of each one handful ; 
and with freſh butter, or oil, make thereof an ointment, to be applied 
as uſual in ſuch caſes. | 


An approved remedy for burns, eſpecially recent ones. 
72. Take a ſufficient quantity of adders-tongue, and gently boil it 
in linſeed-oil, till the liquor be ſtrongly impregnated with the herb ; 
then ſtrain it, and keep it ſtopt for uſe, 


An excellent ointment for burns and ſcalds. 


73. Take of Saccharum Saturni half a dram, of the ſharpeſt vinegar 
four ounces ; make a ſolution of the former in the latter, and add, 
| drop by drop, (often ſtirring, or ſhaking them together) as much oil of 


r elder as will ſerve to reduce the mixture into the form of a liniment, 
h | 
n For a burn. 


74. Mix lime-water with linſeed-oil, by beating them together with 
a ſpoon 3 and, with a feather, dreſs the burn ſeveral times a day. 


For a burn or ſcald in the eye. 


" 75. Take the mucilages of quince-ſeed, flea-wort, linſeed and fenu- 
. greek · ſeed, of each one ſcruple ; boil them very lightly in 4 ounces of 
a betony=water 3 filter and apply it to the part. | 


An approved medicine for a cancer, not broken. 


| +6. Take dulcify'd colcothar, and with cream, or the whites of eggs, Cancers, 
& beaten to a water, bring it to a cataplaſm; which ought to be made 
large, and ſpread about the thickneſs of half a crown, and applied warm 

do. the part affected; ſhifting it, at leaſt, once a day. 


For a cancer in the breaſt, 


77. Take of the warts that grow on the hinder legs of a ſtone- 
Corſe, dry them gently till you can reduce them to a powder, of which 
you may give half a 5 for a doſe in any convenient vehicle. And „ 
mon e reſolve hard tumours in womens breaſts, apply to the part turnips 
part boiled, and made unctuous with freſh hogs-lard. 


Avery often experienced medicine for cankers in the mouth, and elſewhere. 
71. Take flowers of ſulphur one ounce, roach-alum, crude and finely 
ulveriz'd, half an ounce ; mix theſe very well together, and incorpo- 
them with as much good honey, as will ſerve to bring the mixture 
to 


Cankters, 
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Mor cin, to the conſiſtence of a liniment, to be apply'd, from time to time, tg 


* 


Chilblains 0 


Colds and 


coughs, 
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the part affected. | 


| A try'd medicine far chilblains. 

79. Take thick frefh parings of turnips, and hold them to the fi 
till they be very criſp; then apply them to the unbroken tumours 0. 
bliſters, as hot as the patient can endure; keep them on for a com. 
petent time, and apply new if need require. They will cauſe the 
peecant matter to tranſpire, or otherwiſe waſte, without breaking the 


bliſters. 
A remedy for cbilblains. 
80. take a turnip, roaſt it well under the embers, beat it to; 
poultis, apply it very hot to the part affected, and keep it on for thre, 
or four days; or ſhift it twice or thrice, if occaſion require. 


For the chin-cough, and ſtuffing of the lungs. 

81. Make ſyrup of peny-royal, or of ground-ivy, moderately un 
with oil of vitriol ; and of this let the patient take, very leiſurely, aboy 
a quarter of a ſpoonfull from time to time. | 


For coughs, eſpecially ſuch as proceed from thin rheums. 


82. Take of choice olibanum finely powder*d, from one ſcruple to 
half a dram, and mix with it an equal weight of ſugar-candy ; let the 
patient take it at bed-time, in the pap of an apple, for ſeveral night 
together ; it may, alſo, be taken occaſionally, at any other time when 
the ſtomach is empty. 


An approved remedy for a cold, and eſpecially if it affetts the breaſt. 


83. Take a ſheet of brown paper, of an even texture, and anoint i 
uniformly over, and very well, with old tallow, ſo that the paper may 
be thoroughly penetrated by it : then cover it thinly with nutmeg, 
and clap it warm to the pit of the ſtomach, that it may reach far bot 
above and beneath it. 


An experienced medicine for coughs, 

84. Boil good turnips in water, and having expreſs'd the juice, mit 
it with as much finely powder'd ſugar-candy, as will bring it into: 
kind of ſyrup 3 of which let the patient ſwallow a little, as gently © 
he can, from time to time. 


A medicine, which cured a gentlewoman, who had, in vain, taken mit 
phyfic for a conſumptive cough. 

85. From ten or twelve fine raiſins of the ſun, take out the tte 

kernels, and ſtuff the raiſins with the tops of rue; and let the pl 

* cal 
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ſwallow them, either as they are, or in the form of a bolus, early in Mevicmee. 
the morning; faſting after them two or three hours at leaſt. WY 


A powerful medicine to ripen coughs, to haſten the expectoration of phlegm. 
86. Cur onions into ſlices, and fry them with freſh butter, as if you 
were to eat them, then boil them with new milk, till it be well im- 
pregnated therewith, and they be made tender. Of this mixture let 
the patient take a moderate quantity from time to time. 


An excellent remedy for a cough. 
87. Take of virgin-honey two ounces ; of red-roſes, warily dry'd, 
1 and finely powder'd, half an ounce ; of choice ſulphur, very well ſift- 
N ed, two drams ; of good benjamin reduced to fine powder one dram ; 
beat and mix all very well ; and let the patient take the quantity 
of a nutmeg thereof, from time to time, 


For a cough, eſpecially if accompanied with a tickling rheum. 


98. Take equal parts of finely powder'd olibanum, and Venice- 
treacle 3 incorporate them exactly, and of this maſs form pills of what 
bigneſs you pleaſe. Let the patient take about half a dram at bed- 
time, or, if need be, one ſcruple, or more, twice a day. 


An experienced balſam for coughs, conſumptions, old ſtraius, bruiſes, aches, &c. 


69. To one part of good flower of brimſtone, put four or five, in 
weight, of oil-olive, and boil them together in a large earthen veſſel, 
till the ſulphur is perfectly diſſolved, with the oil, into a blood-red 
balſam; ſtirring it carefully all the time. When this is outwardly ap- 
plied, it ſhould be well warmed and chafed into the part affected; or 
int being dipt in it, may be kept upon the place. It may, alſo, be 


int it 


may taken internally at any time when the ſtomach is not full, either rolFd 
meg up in ſugar, or mixed with any convenient vehicle, from two to fifteen 
both or twenty drops. This remedy has proved ſerviceable in conſumptions, 


and, externally, in fits of the gour. 
remedy for the colic. 


90. In a draught of any convenient liquor, diffolve about one dram Je colic. 


e, mix 
of good ſalt of tartar; and let the patient take it for a doſe. 


into a 

ntly a 
For the coli, 

91. Take clean white chalk, dry*d, and reduced to fine powder; 


en ma vrt this with the expreſs d juice of camomile, and let it dry in the air, 
without the heat either of che fire, or of the ſun. This done, wet eit 

ve lte ein with new juice of camomile, and dry it the ſecond time, as before. 

| pay Wet and dry it again the third time, or even a fourth time; then again 

. {wat | reduce 
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Madel vs. reduce the dry maſs to fine powder: and of this powder let the patient 


take at a time, as much as will lie upon a ſix-pence, in a proper vehicle 


For the colic and ſeveral other diſtempers. 


92. Take 4 or 5 balls of freſh ſtone horſe dung, and let them ſtee 
for about a quarter of an hour, in a pint of white-wine, in a veſle] = 
ſtopp'd, that the liquor may be richly impregnated wich the more 
volatile and ſubtile parts of the dung; ſtrain, and give of it from , 
quarter to half a pint, or more at a time; the patient having a care ng; 
to take cold after it. | 


An approved medicine for the colic, 


93. Mix about half a dram of maſtic, with the yolk of a new-1il 
egg; and give it to the patient once or twicc a day. 


An experienced medicine for the colic. 


94. Take of good nitre one ounce, rub it well in a clean ſtone. 
mortar, with half a ſcruple, or more, of fine ſaffron ; and of this mix. 
ture give about half a dram for a doſe, in three or four ounces of cold 
ſpring- water. 


A mixture for fits of the colic, and ſome kinds of convulſions. 


95. Take one ounce of flower of ſulphur, and as much ſugar- candy; 
grind them very well together in a ſtone-mortar, and upon this quantity 
drop thirty drops of oil of carraway-ſeeds, as much of oranges, and 
as much of the oil of aniſeeds : incorporate theſe well, and of the 
mixture give about twenty or thirty grains for a doſe. 


An incomparable medicine for the colic. 


96. The yellow peel of oranges being reduced to powder, give from 
half a dram to two ſcruples of it, in any convenient vehicle, 


An often experienced medicine for the colic, eſpecially if produced by Harp 
humours. 

97. To a quart of claret, put about two ounces of nettle- ſeeds; ſtop 
the bottle, and keep it in boiling water, a little, to aſſiſt the wine“ 
impregnation with the finer part of the ſeeds: and of this liquor let 
the patient take a ſmall draught once or twice a day. 


| A good purging drink for the colic. | 
98. Take two ounces of rhubarb, four ounces of gentian, and a quatt 


of good aniſeed- water; let the roots infuſe long in it, and give the 
patient about two ſpoonsfull at a time, as often as need requires. 


Al 
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A medicine almoſt ſpecific for a fit of the colic. ARS 
99. T ake about half a dram of the expreſs'd oil of nutmegs, com- 
monly called oil of mace; diſſolve it in ſome ſpoonsfull of good wine, 
which the patient is to take as hot as conveniently he can. 


A try'd remedy for colics, good alſo in fits of the mother. 

100. Take dry ginger, and cut it into thin ſlices; with theſe fill a 
pipe, and receive the ſmoke, as you would that of tobacco. Do this 
twice, thrice, or four times a day, but eſpecially at bed-time, and in the 
morning, 


An excellent medicine for conoulfive colics. | 
101. Take of the volatile ſalt of pigeons-dung two or three grains, 
or more; mix it with a ſcruple, or half a dram of the ſame dung crude, 


but ſlowly dry*d, and finely powder*d. Give this mixture for one doſe, 
in ſome ſpoonsfull of any convenient vehicle. 


a 

A For the colic, or pains in the fades. 

id 102. Take two balls of freſh horſe-dung, and infuſe them for twelve 
hours in good white-wine, in a cloſe veſſel ; then ſtrain the liquor, and 
let the patient take five or ſix ounces of it at a time. 

Jy For the colic. 

and 103. Boil about one ounce of the ſeeds of black ſtinging nettles, in 


the a quart, or more, of good claret-wine ; ſtrain the decoction, and give 
of it a wine-glaſs full at a time, twice or thrice a day. | 


An excellent medicine for the colic. 


| 104. Takeof Dr. Stephens-water, plague-water, juniper-berry-water, 
rom F each half a pint, powder of rhubarb two. ounces ; "mig theſe roge- 
ther, ſhake the bottle, and take about 4 ſpoonsfull at a time. 


ſhary | For the colic. 
105. Give of orange-peel dry*d and powder'd, a ſpoonfull at a time, 


| — mixed with a little white ſugar, in any convenient vehicle. 

Wi 

or let A good medicine in pains of the colic or ſtone. | 

106. Take half a pint of ſallad-oil, and as much ſack, or claret- 

vine; ſhake them very well together, and give them, moderately warm, 
or a glyſter. | 

1 quart 

ive the 
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Conſumptions, 


warily, and keep it well ſtopped for uſe. 


Convuljions. 


from one dram to a dram and half, in any convenient vehicle. 


Medicinal Experiments. 


An approved medicine for inveterate ſcorbutic colics, and pains of the bgyyj, dr 
107. Take Engliſh barley, well waſh'd, and boil it in a ſufficient quan. are 
tity of freſh ſpring-water till it be ready to burſt ; then pour of the wh 
clear, upon the yellow part of the rinds of lemmons, freſh cut from the 
white. and put them into a bottle, carefully ſtopt, for conſtant drink. 


To make lime-water uſeful in ſeveral diſtempers. 

108. Take one pound of good quick-lime, ſlake it in a gallon of wry, take 
water, and let it ſtand till all that will ſubſide be ſettled at the bottom, 
and after ſeparation, the water ſwim clear at the top; at which time, 3 
kind of thin, brittle ſubſtance, like ice, will cover the ſurface of the li 
quor : as ſoon as the water is thus ſufficiently impregnated, pour it of 


A lime-water for conſumptions and obſtruftions. 


109. In a gallon of cold lime-water, infuſe ſaſſafras, liquorice, and 
aniſeeds, of each 4 ounces, choice currants, or ſliced raiſins of the ſun, 
half a pound. The doſe is 4 or. 5 qunces,. to be taken twice a day, 


A very nouriſhing aliment, that hath recovered many in conſumptions, 

110. Boil eight or ten craw-fiſhes, after the blackeſt gut or gig and pi 
is taken out, in barley-water, till they become very red; then take 
them out, and beat them long, . ſhells and all, in a marble-mortar, and and th 
in A preſs ſtrongly ſqueeze out the juice; which may be given eite that is 
alone, or mixt with about an equal part of chicken-broth, or ſome ſa WW be gix 
convenient alimental liquor. woman 


For convulſions, eſpecially in children. A med 

111. Take earth-worms, waſh: them well in white-wine, but {os 
they may not die in it; then dry the worms, with a moderate het 
upon hollow tiles, that they may be conveniently reduced to powder; 
to one ounce of which add ſome grains of amber-greece. The doſe 


es will 
mary-fl, 
mented 
iF neceſſi 

kind of 


For convulſions in children: 

112. Give the patient from 2, 3, or 4, to 5, 6, or 7 grains, accot 
ing to the child's age, of the true volatile ſalt of amber, in any prot 1178. 

vehicle. But this medicine is not ſo efficacious in. full grown perſons W524 on 

* 

A remedy that has cured many children of convulſiue its. Ee 

113. Put two or three drops of chymical oil of roſemary, into 

an ounce of ſack ; ſtop the vial, and let it be well ſhaken, to make 


whitiſh mixture of the liquors, juſt before you give it. Or ellen 119. 8 


e part 
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are to exhibit the medicine, ſhake the vial, and preſently give of the 
whiciſh mixture a child's ſpoonfull. 


A ſucceſsful medicine for convulſions, and byſteric fits. 
114. Hang the liver of a hare up in a dry place till it be dry, having 
a care that it putrefie not; of this, reduced to powder, let the patient 
take two or three ſcruples at a time, in any convenient vehicle. 


An experienced remedy for convulſions, and the falling-fickneſs in children. 
115. Take from one ſcruple to two, or more, of fine prepared am- 
off ber, and of native cinnabar ten grains; mix them, and this, ſweetned 
with ſugar, let the patient take twice a day, during ſix weeks, unleſs 
he fully recovers before. However, he is to take it for two or three 
days before each new and full moon, for ſome months ſucceſſively. 


An often experienced medicine for condulſians, eſpecially in children. 
116. Put a pound of the true ſingle piony-roots, ſcraped and ſliced 
as thin as paper, into three pints of white-wine; infuſe them all night 
on embers, in a pipkin cloſe cover'd; in the morning ſtrain it out hard, 


tig and put in a quarter of an ounce of powder*d caſtor, an ounce of the 
take beſt ſpirit of caſtor, thirty grains of the moſs of a dead man's ſkull, 
and thirty grains of the ſkull it ſelf : put all theſe into a ſtrong glaſs, 
eite E that is very dry, and ſhake them briſkly for half an hour. It may 


be given in the fit; a ſpoonful to a young child; and to a man, or 
woman, a wine-glaſs full. 


A medicine that has cured very many, eſpecially children, of convulſive fits. 


: 05G 117. Give of the powder of a ſound fkull of a dead man, as much 
: heal; as will lie upon a groat, made up into a bolus, with conſerve of roſe- 
„det; mary- flowers, to a child .: but in grown perſons, the doſe muſt be aug- 
doſe Wmented to double the quantity. The medicine ſhould be given often, 


kind of necklace, made of the roots of vervain, cut into beads. 


A plaiſter to prevent corns. 
118, Take yellow bees-wax 4 ounces, verdigreaſe powder'd and 
liited one ounce, the Caput mortuum of human ſkull one dram; incor- 
porate them well, by a little boiling, and make thereof a plaiſter. 


into h 
0 make 


r elſe i 


An effectual pla iſter to ſoften and looſen corns. 


e part affected, let it lie on as long as there is occaſion, 


if neceſſity requires, It may, alſo, be uſeful to apply to the throat a 
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half-pint vial, put 4 ounces of ſack, or ſome appropriated liquor, and Mzorciwe. 
drop into it forty drops of the forementioned oil; and whenever you W = 


Corns, 


119, Spread a plaiſter of crude gum ammoniacum, and applying it Pp 
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A. powerful remedy for corns.. 


120, Evaporate the ſtrongly expreſs'd juice of radiſhes, to the con- 
ſiſtence of a ſoft plaiſter, to be applied to the part affected, and ſhiſted 


. fine 
as often as it grows dry. Twill ſmart for a while, at firſt, but after. 
wards *twill 5 its work. 9 _ 
A good remedy for corns of the feet. 
121, Spread the yeaſt of beer upon a linen rag, and apply it to the br 
part affected, renewing it once a day. * 
A iry'd medicine to take away. corns. 1 
122. The part being made ſoft by bathing, and ſerap'd, apply th | 
the corn a plalter of r ads; but it the part be very ks 4 
your plaiſter may conſiſt of equal parts of ſnoemaker's wax, and di touc 
palma, melted together, and ſpread thin, | 
Fo An often try'd remedy for corns. | : 
123. Mix up the juice of houſleek, with about equal parts of the 3h, 
thick yeaſt that ſticks to beer-barrels, or to the clay that ſtops them, and « 
Of theſe make a kind of plaiſter, which being = upon the toe for well 
a while, and renewed, will make the corn very ſoft, and eaſie to be ; 
extirpated. | | 
| A try'd remedy for corns. | 
124. Take ſtrained ammoniacum, and diapalma, of each an ounce, 5 
Arcanum coralinum, half an ounce, white precipitate two drams: mit on ; 
them well together, and apply the plaiſter only over the corn, firſt cut twent 
as Cloſe as is convenient, | 
An uſeful medicine for coſtiveneſs. 
125, Take virgin-honey a ſufficient quantity, and mix exactiy vith WF | 1 : 
it as much finely powder*d Cremor tartari, as will bring it to the conſiſ- hs 4 
ence of a ſoft electuary; of which the patient may take, upon the point fon b 
of a knife, the bigneſs of an almond. 
An eaſy medicine for coſtiveneſs. 
126. Take Straſburg-turpentine an ounce, and the yolk of an egg a 


grind them well together, and put thereto a pint of fat mutton-broth, 
and exhibit it, blood-warm, for a glyſter. 


away | 
which 
greate 
be dri 
theſe * 
and dj 
mix th 


An innocent medicine for coſtiveneſs. 

127, Boil in as much broth as will fill a large porringer, about hal 

a handful of the leaves of common mallows, chopp'd ; and of this brot 
ſtrained, let the patient make the firſt part of his meal. 


l 
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For the cramp. 


128. Chop the leaves of roſemary very ſmall, and ſew them ſo in 
fine linen or farſenet, as to make a kind of garter of them, to be ty'd 
about the patient's bare leg. 


To take off the pain of the cramp. * 


129, Take of the ointment of populeon two parts, oil of ſpike one 
part; mix them, and with the mixture chafe the part affected. 


An amulet againſt the cramp. | 
130. With the root of mechoacan, in powder, fill a little bag of 
ſarſenet, about three inches ſquare z and hang it, by a ſtring, about 
the patient's neck, ſo that it may reach to the pit of the ſtomach, and 
touch the ſkin. 


— 


Fur incontinency of urine, or a beginning diabetes. 


131. Having cut off the necks of blown ſheep's-bladders, put the 
he remaining membranes, one over another, into a pot, where being cover'd 
m. and dry*d gently in a baker's oven, take them out, pulverize them 


well, and give as much as will lie upon a ſix- pence for a doſe, 


An uſeful powder for ſuch as cannot hold their urine. 


132. Take roots of the male piony, yellow amber, red coral, and 
gum arabic, of each a ſufficient quantity: reduce them to fine powder, 
mix them well, and let the patient take of this mixture from ten to 
twenty grains, twice a day. 


A good medicine for the dropſy. 


133. An ounce and half of ſliced mechoacan, being infuſed, for 
24 hours, in a pint of white-wine, and the liquor drank of every morn- 
ing for ſome days, is admirable in the dropſy; and if a little muſtard- 
ſeed be infuſed therein, it will be ſo much the better. 


The Pilulæ Lunares, excellent in the dropyy. 


134. Diſſolve any quantity of the beſt thoroughly refined filver, in 
{pirit of nitre, or Aqua fortis, firſt cleanſed by ſilver; then evaporating 
away the ſuperfluous moiſture, let the reſt ſhoot into thin cryſtals ; 
which being kept in a proper degree of heat, in a ſand- furnace, the 
greateſt part of the more looſe and fetid ſpirits of the menſtruum, will 
be driven away; yet the remaining cryſtals not be brought to flow. Let 
theſe cr yſtals be counterpoized with their weight of cryſtals of nitre, 
and diſſolving each of them apart, in diſtilled rain-water, afterwards 
mix the ſolutions, and abſtract the ſuperfluous moiſture, till the remain- 


ing 
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Mevrcins. ing maſs be dry; which you muſt keep expoſed to ſuch a temperate 

. heat of ſand, that the matter may not melt; yet the adhering corroſiye 
ſpirits of the menſtruum be driven away. To this end the maſs nyg 
be ſtirred, from time to time, till the remaining white powder yields 
no offenſive ſcent of the ſpirit of nitre, or Aqua fortis. Then, laſtly 
with the crumb of white-bread, made into a ſtiff paſte, form the po- 
der into a maſs for pills, and preſerve it in a well - ſtopp'd glaſs for uf 
The doſe is ſomewhat uncertain. Tis, therefore, adviſeable, to male 
the pills of the ſize of very ſmall peaſe; of which, one, given at bed. 
time, is ſufficient in ſome conſtitutions, tho? others require two; and 
there are thoſe who may take three. They ought to be gilt, or other. 
wiſe guarded from the tongue and palate, becauſe of their extrean|y I 4 
ſtrong and nauſeous bitterneſs. Where there are ſerous humours, one to th 
doſe of this pill will ſometimes work for three or four days ſucceſſively 
yet moderately, and without much 'weakening the patient. If a col. 
tinued uſe of them brings the patient to a leucophlegmatia, tis eaſy =» 
remedied by intermitting them for a while, and giving a little Cry 
Martis, extract of juniper, or other aſtringents, to ſtrengthen the Yiſery, 
and preſerve their tone. | | | 


| An often try'd medicine for an ery/ipelas. 
Eryſpelas. 135. In the blood of a hunted hare, whilſt 'tis yet warm, drench 
7 clean linen rags; dry them in the free air, and keep them dry: hy: 3 
large piece of linen, thus ſtained, upon the part affected, and either by . 
binding, or otherwiſe, 3 it from falling off, and renew it from day 
to day, if there be need. If it grow too ſtiff by long keeping, you ma 
ſoften it with a little warm water. by | 


An often tried external medicine for an eryſipelas. 


136. Take the blood of a hare, and if you can have it freſh, anoint — 
the part affected with it; otherwiſe apply on it a linen rag, that has part « 
throughly imbibed the freſh blood of that animal, and been dried in WWF * © 
the air, 


An experienced medicine for an eryſepelas. 1 144 


137. The blood of almoſt any living creature, is found, by many catapl; 
experiments, to be a ſpecific againſt an eryſipelas, being often rubbed 
on the affected part; or a cloth dipt in the ſame being laid moik affecte, 
thereon. | water, 


For a ſlight excoriation. 


Excoriations, 1 38. Melt mutton- ſuet, taken from about the kidneys, and freed from 
its ſuperfluous fibres, or ſtrings ; and to about two ounces of this, add, 
I | 


145. 
each or 


by 
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by degrees, about ſixteen or eighteen drops of oil of turpentine ; fpread Mzmrcrxe. 


this mixture on a linen- cloth; and by binding, or otherwiſe, keep it W WW 
upon the part affected. 


For an excoriation, when the true cutis is affected. 


139. Take ſelf-heal, and having pounded it very well in a marble, 
| or glaſs mortar, apply it to the part affected; renewing it but ſeldom, 
: and without need. 


| For an excoriation, and preternatural tenderneſs of any part of the ſkin. 


140. Spread Unguentum diapompholigos, thinly upon lint, to be apply*d 
to the part affected, and kept on by a bandage, or ſome ſticking plaiſter. 


For a bruiſe in the eye. 
141. Incorporate the crumb of white bread, with black ſoft ſoap, Remedies for 
into a ſoft paſte ; of which make a little cake, and apply it to the %rders in 
bruiſed part, the eye being firſt ſhut, ſo that it may lie on for ſome * gyuns 
hours. But this ought to be uſed with caution. 


An excellent medicine for clammy humours of the eyes. 


142. Let new-milk ſtand till it hath got a little cream upon it; then 
let the patient, when he is in bed, take up, with his finger, a little of 
the cream, and ſhutting his eye-lids, beſmear them with it ; having a 
| care that very little, or none get into his eyes, becauſe it would make 
them ſmart : let the cream lie on till the next morning, and, in caſe 
the patient chance to wake in the night, he may, if he finds cauſe, lay 
ona little more, and waſh all off in the morning. 


An often try'd medicine, to take off the pearl on the eye. 


143. Take of the juice of celandine, and mix with it about an equal 
part of pure honey; and of this mixture employ a drop, or two, at 
a time; letting it fall upon the pearl, morning and evening. 


For a plood. ſbot eye. 
144. Take a rotten apple, and as many tops of wormwood as, being 
well beaten together with it, will make a maſs of the conſiſtence of a 
cataplaſm; warm this a little, and put a ſufficient quantity of it into 
a thin and clean linen rag, and let the patient keep it upon the part 
affected all night; the next morning waſh it off with ſome red. roſe- 
water, or the like liquor, 


An ophthalmic water to preſerve the eyes and fight. 


145. Take of the diſtilPd waters of rue, celandine, and vervain, - of 
each one ounce z mix them, and infuſe in them, for ten days, two 
drams- 


Mabicmz. drams of Crocus metallorum, exquiſitely ground, then very careful 
iter the infuſion ; of which let fall into the eye a drop or two, . 
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ing and evening; having a care not to ſhake the glaſs when you em. 
ploy the liquor, leſt ſome unheeded duſt may have eſcaped the filter 


For a ſlight ophthalmia, or blood-ſhot eye. 
146. Shake half a dram of prepared tutty into an ounce of red-rqfs. 
water, and drop of it often into the eye. 


For an ophthalmia, or blood-ſhot eye. 

147. Take of the juice of houſleek two parts, that of daiſies ang 
ground-ivy, of each one part; mix theſe juices together, and to about 
two ſpoonsfull of the mixture, put five or fix drops of clarified honey: 
tet the juices depurate themſelves by reſidence ; and then, in ſome ſm] 
ſilver veſſel, clarifie them; and of this mixture let fall a drop or tw 
into the eye, three or four times a day. 


corne 
An experienced eye-water, for an inflammation and tumour of the ey: lids fe 
148. Take of prepared tutty half an ounce, the water of white roſs, 
and of frogs-ſpawn, and alſo of the beſt canary wine, of each ty - 
ounces, of Aqua mirabilis half an ounce : mix theſe well, and drop a very 134 
little at a time into the patient's eye. hk a p 
| damaſ 
An experienced water for ſharp and ſlimy humours in the eyes and eye-lid:, ſpung 
149. Take of prepared tutty half an ounce, prepared coral and pearl be apy 


of each half a ſcruple, Trochiſci alli Rhafis five or ſix grains, red roſe 
water, and ſuccory-water, of each an ounce and half ; mix them well: 
and if you will have the medicine ſtronger, you may add three or four 
grains of aloes to 1t. 


For a light ſtroke, or bruiſe on the eye. 

150, Take two ounces of betony-water, and three drops of clarife 
honey; mix them well together, and drop them into the eye, three o' ſapphir 
four times a day. The compoſition muſt me made freſh every ſecom Wi 
or third day. * 


| A powerful medicine for things growing on the eye. 

151. Take white paper, and let it flame away upon a clean pewt! 
plate, till there remain fo much oil behind, as you think you ſhal 
need; blow off the aſhes of the paper, and a little ſpittle being mu 
by the finger, with the oil, make a kind of ointment 3 which being 
taken up with a feather, is to be apply'd once or twice a day, as th 
patient can bear the ſmart, to the affected eye: and this courſe is to be 
continued, till the cure be compleated. 


Fit 
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For hurts that make a ſolution of continuity in the eye. WOOD 
152. To two ounces of celandine-water, put three or four drops of 


ood clarified honey; and with this dreſs the eye at leaſt twice a day. 
But the mixture muſt be made freſh once in two or three days, or elſe 


it will grow ſouriſh. 


An often try d eye-water, eſpecially for outward diſorders of the eye. 


153. Take of plantain-leaves four ounces, of ſtrawberry-leaves as 
much; bruiſe and digeſt theſe for 24 hours in a pint of good white- 
wine: then diſtil them to dryneſs in a glaſs-head and body, in Balneo 
Marie. The liquor that is thus obtained, put into a very clean braſs 
veſſel, and let it ſtand there for ſome hours, till it have acquired a 
manifeſt blue tincture; then put to it an equal weight of white roſe- 
water : ſhake theſe together, and let fall one drop into the internal 
corner of the eye ; the patient bending backward, and ſhutting his eye- 
lids for a minute or two, that the water may diſperſe on the eye. 


An uſeful medicine for pain or itching in the eye-lids, or in the eyes. 


154. Boil half a ſpoonful of cleanſed French-barley, for a little while, 
in a pint of ſpring- water, ſeaſonably putting to it a pugil of dry'd 
| damaſk roſe-leaves. Foment the part, for a pretty while, with a ſoft 
ſpunge dipt in this liquor, morning and night ; having a care that it 
be applied warm, at leaſt. 


An excellent eye-water for redneſs and light films in the eye. 


155. Make ſome lime-water, by pouring a gallon of ſcalding hot 
water upon a pound, or ſomewhat more, of quick- lime; ſtir them 
together, and after ſome hours, decant that which is clear. To a 
pound of this water, put half an ounce of choice verdigreaſe pulve- 
rized ; and, in a very moderate heat, extract a tincture of a fine, light 
ſapphirine colour. Decant this very warily, and let a drop or two of It, 
lat a time, fall into the eye, as often as need requires. 


To ſtop a violent defluxion on the eye. 


156. Take red-ſage and rue, of each one handful, a ſpoonful of fine 
rheat- flower, and the white of a new- laid egg, beaten to water; mix 
heſe well, and ſpread them upon very thin leather, or black-ſilk, and 
ipply it to the temples. | i 


For red eyes, from a defluxion of a hot or ſharp humour. 


157. Take the tops of roſemary one dram, and beat them up with 
ne or two ounces of rotten pearmains, or pippins : and when, by ex- 
Vor. III. L111 auiſite 
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Mp. quilite 2 you have reduced theſe to a cataplaſm, apply it warm 
V to the part affected, binding it thereon, and letting it lie all night. of 1 


An eye-water, 
158. Beat houſe-ſnails in their ſhells, and add to them about 25 


equal quantity of juice of celandine ; draw off the water in a cold 10 
ſtill, and keep what will come over, cloſe ſtopp'd for uſe. half 
a Cor 
and: 


The lady Fitz-Harding's eye-water,. which cured a perſon. almaſt blind, ul: 
| eyes looked like glaſs. 
159. Take of white roſe-water, and eye-bright-water, of each three 


ſpoonsfull ; as much ſifted white ſugar-candy as will lie on a three. 16 
pence, and the ſame quantity of fine aloes ſifted ; ſhake all together, hone) 
and let fall a few drops into the eye, every night, going to bed. time, 
A wriſt-plaiſter, that often cures flying clouds in the eyes, and ſometime; 
leſſer ſpecks, 165 
160. Take of rue, camomile, and hemloc, each half a handful; gf half, 
bay- ſalt two ſpaonsfull, and one or two ounces of leaven; Incorporate triun 
theſe well together, and apply it to the patient's wriſts, to be kept a corallic 
till it grow dry. and of 
to be t 
For hot defluxions on the eyes. | 

161, Take of prepared tutty half an ounce, white roſe- water, ud 
frogs ſpawn-water, of each two ounces, Aqua Mirabilis half an ounce; 168. 
mix. theſe well together, and let fall two or three drops into the patient ¶ carduu 
eyes, eſpecially at bed-time. Land fle 
Bboil al 
An uſeful eye-water, to keep the eyes cool and moderately dry. White- 
162. Take two ounces of ſuccory-water, half a dram of prepared for the 


tutty 3 ſhake them well, and keep them together for uſe. 


An often iry'd wriſt-plaiſter, for defiuxions on the eyes. 

163. Take rue, camomile, hemloc, and wormwood, of each half: Hfugar th 

handful, bay-ſalt pulveriz'd two ſpoonsfull, ſour dough an ounce ; nut 

all theſe together, moiſtning them from time to time with elder-vinegy, 

to a proper conliſtence ; and apply it to the wriſt of that fide on which 
the part is affected; renewing it if there be occaſion. 


For a little tumour in the carneous tunicles of the eyes. red it ; 


164. Dreſs the eye, from time to time, with the decoction of mu 
lages, to ripen the tumour ; then open it with a lancet, and ſqueett 
out all the matter; and, laſtly, cleanſe and heal the part with hone) 


But when the tumour is beginning, you may, in want of the decocti 
e 0 
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of mucilages, dreſs the eye with a mixture of equal parts of the waters Mzotcms. 
of melilot, camomile, and beton. 0 


A plaiſter to ſtreng then the eyes, and flop defluxions on them. 

165. Take of frankincenſe two drams, olibanum and maſtic, each 
half a dram; mix theſe, and reduce them into fine powder, of which 
a convenient quantity is to be melted and ſpread upon black ribbon, 
and applied to the temples. 


An often experienced medicine for little ſtrotes, or bruiſes on the eye. 
166. Take betony-water. three ounces, and five drops of clarified 
honey; mix them, and drop a little of the mixture, from time to 
time, into the patient's eye. | | | 


An elefluary to ſtrengthen the fight. 


167. Take conſerve of borage, and betony, of each an ounce and 
. of WY half, Yenice-treacle two drams, Species Dianiſi, Dirrhodon Abbatis, Dia- 
rat: rien Santalun, of each half a dram, tartar vitriolate a ſcruple, Dia- 
tn cor allion a dram and half, oil of fennel ſeven drops, ſyrup of violets 
and of coral, of each a ſufficient quantity; mix and make an electuary, 

to be taken the bigneſs of a nutmeg twice a day. | 


and For an Ophthalamia Sicca. 

nee; 168. Take of the leaves of fennel, hyſſop, celandine, betony, and 

iets N carduus, of each half a handful ; of linſeed, - quince-ſeeds, fenugreek, 
and flea-wort ſeeds, of each half a dram, of French-barley one ounce : 
Eboil all theſe a little, in two quarts of fair water, and half a pint of 
_Iwhite-wine : and let the patient hold his head (well fitted with a napkin 

pared {ſor the purpoſe) over the fumes, for about a quarter of an hour. 


For a film in the eye. 


169. Take of roch-alum two parts, turmeric one part, and refined 
ſugar three parts; pulverize each of theſe ſeparately, then mix them 
xactly, and warily blow it into the patient's eye, from time to time, 
| ſhall require, 


A famous eye- water. 


170. Take celandine, the whole plant except the root, and havin 
red it a little, put it into a retort, and diſtil it in balneo. When a 


F mc de liquor is come over, empty the veſſel, and put it back upon as much 

(queer: ore of the freſh plant, and diſtil a liquor, to be poured once more up- 
bone n freſh celandine as before; and keep this laſt water cloſe ſtopt. Tis 
ecoctio he de outwardly us d, by three or four drops at at a time. 


L11I 2 A medi- 
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Mepicine. | are 
WWW | A medicine for hurts in the eye. a t 
171. Take ſuccory-water, and crumbs of white-bread, enough 1, clo 
bring it to a due conſiſtence; then add a little ſaffron 3 ſometimes, alſo neſ 
you may put to it a little honey, to make it more cleanſing and hey. 
ing. Apply it with pledgets of flax, to the part affected. 1 
| I 
A good water for eyes that are foul, and pained by foarp humours. or 

172. Take prepared pearl, and coral, of each one ſcruple, aloe abo 
caballina, finely powder d, three grains, red roſe- water, and ſuccory. 
water, of each one ounce; mix them well; and if you would hay: 
the mixture ſtronger, put in a few grains of Trochiſci alli Rhaj in 1. 
very fine powder. | brig 

An experienced medicine for ſtrengthening a weak fight. 

173. Take of eye-bright, ſweet fennel-ſeeds, and fine ſugar, all re. 18 
duced to powder, of each an ounce, nutmeg, alſo pulveriz'd, one take 
dram; mix theſe very well together, and take of the compoſition, from eo”: 
one dram, to two or more, from time to time. gs 

the p 
To take off little pimples, or inequalities, within the eye-lids. 

174. Take eye-bright-water, plantain-water, of each a ſpoonfull, 
and half a ſpoonfull of red roſe-water ; mix theſe, and put to then 18 
about 15 grains of prepared tutty ; ſhake them together, and let the water 
powder fall to the bottom; and, with the clear liquor, moiſten the gethe 
eye ſeveral times in a day. hs g 

eſpeci 
To ſtrengtben a weak fight. 

175. Take eye-bright, peny-royal, rue, celandine, lovage, ſaxiffag:, 2, 
of each half a handful, blue-bottle flowers, fennel-ſeeds, parſley-ſeeds * * 
of each half a dram, grains of paradiſe one dram, hyſſop, organy, 2 _ 
willow-leaves, each half an ounce, galingal three drams, ginger hl Wt er 
a dram, cinnamon one dram, ſugar half an ounce. Let them be fie ven 
ly powder'd, and very well mixt together. Take of this powder ol: 
icruple, or half a dram, every day with your dinner. 18; 

To ſtrengthen the fight. logs f 

176. Take roſemary- flowers, ſage, betony, rue, and ſuccory, of ci 
one handful; infuſe theſe in two quarts of good ſack, and diſtil then 
in a copper alembic. The doſe is a moderate ſpoonfull. U 


togethe 
kind of 
letting 


To ſtrengthen the fight. | 

177. Take powder of eye-bright one ounce, ordinary fennel-ſced, 
powder, half an ounce, powder of nutmeg half a quarter of an ound 
double refined ſugar rwo ounces. All theſe, being finely powder, 
al 
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cloſe ſhut, in ſome dry place. This has perform'd great cures in dim- 
neſs of ſight, and rheums in the eyes. 


A medicine ſeveral times uſed, for a light ſtroke, or contuſion of the eye. 

178. Put to two ounces of carduus-water, or that of betony, three 
or four drops of honey; uſe it every three hours. But keep it not 
above a day or two, leſt it grow ſour. 


A drink, to be taken like tea, for ſtrengthening the ſight. 


179. To a quart of water ready to boil, put half a handful of eye- 
bright 3 and let the liquor boil a very little before you take it off. 


A water to ſtrengthen the fight. 

180. Diſtil clary in a cold ſtill ; and of the water let the patient 
take every morning, and, if need be, every night, going to bed, from 
two or three ſpoonsfull to fix, either alone, or ſweetned with a little 
ſugar ; let him, alſo, with the ſame water, unſweeten'd, bathe or waſh 
the parts affected, in the morning, and at bed-time, or oftener. 


An excellent water to preſerve the fight. 


181. To half an ounce of celandine-water, and two drams of ſuccory- 
water, put two or three drops of clarified honey, and ſhake them to- 
gether when you uſe them. Of this water let fall a drop or two into the 
eye, once or twice a day. It will not keep above three or four days, 
eſpecially in ſummer, and, therefore, muſt be often renewed. 


An often experienced medicine for blood-ſhot eyes. 

182, Cut a new laid egg, boil'd hard, into halfs, and apply one 
of theſe, conſiderably warm, to the part affected, and keep it on for 
# ſome hours. To the ſame purpoſe you may apply a poultis made of 
a rotten apple; the cold being firſt quite taken off. <A 


A medicine for blood-ſhot, or inflam:d eyes. 
183. Bathe the eyes ſeveral times every day, with a waſh made of 
trogs-ipawn-water a pint, and ſalt of tartar a dram. 


An excellent remedy for an inflammation in the eyes. 


184. From an apple, cut into halfs, take out all the core, fill up 
the cavities with the tender tops of common wormwood, tye the halves 
together, and roaſt the apple well: then beat ic, with the herb, to a 
kind of poultis, apply it warm to the part affected, and bind it thereon ; 
letting it lie all night, or, if you uſe it in the day- time, for 6 or 8 hours. 
An 


are to be mixt together, and taken as much as will lie on a ſhilling at Mane. 
a time, as often as you pleafe, The powder is to be kept in a box, & WW 
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An uſeful remedy for redneſs of the eyes. 
183. Take a blanch'd almond, and three grains of camphire, and 
in a marble mortar, incorporate them by grinding; then add, little 
by little, two or three ounces of red roſe-water ; ſtill grinding them 
till the whole be brought to a kind of emulſion, Drop a little of 


this into the part affected. , 
| | | dro 
A medicine for redneſs of the eyes. 3 
186. If the redneſs be attended with a fiery hot rheum, waſh the 
eyes, twice or thrice a day, with brandy. 
Ic 
For a ſlight inflammation of the eyes, or a hordeum growing on the eye. lil here] 
117. Take freſh houfleek; beat it to a kind of cataplaſm, and lay and 
as much as is needful of it in the fold of a linen- rag, to be ſo ap- 
2 5 that the cataplaſm may reach the eye, and the reſt of the cloth 
faſten'd about the patient's head. Let the medicine lie on all night, I9 
and be taken off the next morning. Repeat this application two or mix 
three times occaſionally. they 
| ry tir 
For a ſlight redneſs of the eyes. 
188. Take of French barley half an ounce, and of damaſk roſe; 
half a handful ; boil them, a very little, in a pint of ſpring-water; 190 
and with this moiſten the part affected. it gen 
ject c. 
For a flight redneſs of the eyes. powd 
189. Take frog-ſpawn-water a pint, common ſpirit of wine 4 ounces; 
mix them: waſh the eyes therewith, five or ſix times a day; and at 
bed-time apply over them a cataplaſm of a rotten apple. 19, 
eyes o 
An uſeful medicine to prevent dryneſs, and ſome other diſorders of the eyes. We therey 
190. Take of choice virgin-honey two ſpoonsfull, of ſuccory-water, | 
and the diſtilled water of eye-bright, each 4 ſpoonsfull; mix them, and 
in a very clean' veſſel, over a very gentle fire, let them evaporate, 198 
taking the ſcum off from time to time, till the mixture comes to the them 
conſiſtence of a ſyrup; keep this in a glaſs well ſtoppꝰd, and uſe it by al, a 
letting fall a drop or two, at a time, into the eye. | 
A medicine to prevent running of the eyes. | 199, 
191. In half a pint of white-wine, diſſolve two drams of white x of 
vitriol ; filter it, and add choice honey two ounces : with this bathe — be 
the eyes two or three times a day. | ET 


The 
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The vitriolate eye-water. WWW 


192. Put 4 grains of Roman vitriol, to 4 ounces of the diſtilled wa- 
ter, either of roſes, ſuccory, fennel, &c, 


For a light ſtroke, or bruiſe on the eye. 
193. Into half an ounce of celandine water, ſhake three or four 
drops of clarified honey ; and let fall of this into the eye a drop or _ 
two twice or thrice a day. 


For a ſtroke, or bruiſe in the eye. 
194. Take of betony water, and hyſſop water, of each one ounce ; 
herein ſtir ſome blades of ſaffron, till the liquor be pretty well colour'd ; 
and laſtly, add to it 4 or 5 drops of clarified honey. 


For a firoke, or bruiſe on the eye. 


195. Take celandine water three ounces, ſpirit of ſaffron one ounce ; 
mix them, and waſh the eyes therewith ſeveral times a day; and if 
| they be very ſore, red, or blood-ſhot, after waſhing anoint them eve- 

ry time with a little pure virgin-honey. | 


To take off films, or the like, from the eyes. 

196. Take choice bole-armeniac,: in very fine powder; and blow 
it gently into the eye, once or twice a day. But if the patient be ſub- 
ject to ſwelling, heat, or diſaffection in the eye-lids, incorporate the 
powder with a little clarified honey. 


To take off films from the eyes. 


197. Take prepared coral one ounce, of pearls three drams, erabs- 
eyes one dram, virgin-honey two ounces ; mix them, and anoint the eyes 
therewith 4 or 5 times a day, but chiefly morning and evening. 


To ſtrengthen weak eyes ſubject to rheums. 
198. Take Lapis Calaminaris four ounces, roſe-water a pint ; ſhake 
o the them well together: then let it ſettle; pour off the clear water into a 
it by vial, and drop of it into weak eyes two or three times r 


An experienced remedy for ſharp and hot humours in the eyes. 

199. Into a quart of new milk, as it is boiling, put about two hands- 
white full of green houſleek, freſh gather'd, and. chopt ſmall; and let the 
bache mile boil. on, till it will yield no more curd : then ſtrain the green 

poſſet-drink, and let the patient take once or twice, every day, a pint, 
weetned with fine ſugar. The drink may beſt be taken cold. 
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41. excellent fumigation for pains in the eyes, too great dryneſs of then 
| d. : 


and when a beginning catarat} is apprehende 

200. Take of fennel, hyſſop, betony, celandine, carduus, of each 

half a handful, linſeed, quince-ſeed, fenugreek, and fleawort-ſeeq, of 

each half a dram, of French barley one ounce : boil theſe in two quarts 

of fair water, and half a pint of white-wine; and let the patient hold 

his head over the fumes of them, taken off the fire, for about a quar- 
ter of an hour every morning. | 


I, 
ounc 
dran 
three 
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repa 
For fore eyes. — 
201. Take the crumb of white-bread, half an ounce, coral, peut the ey 
and tutty prepar'd, and white ſugar- candy, of each half a dram; there 
powder of red-roſes a dram and half, flowers of St. Jahn's- wort on; takes 
dram; and with a ſufficient quantity of milk, make a cataplaſm, 9 be oft 
be ſpread upon linen, and bound over the eye. 
For heavineſs, and pain in the eyes. 207. 
202. Take flowers of melilot, elder, and of marigolds, of each owly 
ſmall handful, linſeed, ſeeds of fenugreek, fleawort, cummin, and Which 1 
quinces, of each half a ſcruple, French barley half an ounce, damaſk Maire, 
roſes half an ounce, ſpring-water a pint and an half; mix and make 
a decoction, with which foment the forehead, temples, and eye-broys, 
warm. 208. 
Iderable 
For a dry inflammation in the eyes. We pati. 
203. Take of betony, hyſſop, rue, wormwood, vervain, ſage-floy- 
ers, and roſemary-flowers, of each half a handful ; the ſeeds of cum 
min, fennel, and carduus, of each a quarter of an ounce ; boil theſe, Wt 209- 
a little, in two or three quarts of fair water, and let the patient hold t fall! 
his head, for about a quarter of an hour, over the ſteam of the decoct. em we 
on; uſing a napkin to keep the ſmoak from diſſipating, and to ditet Ne a c: 
it to his eyes. | ſumme 
| A famons eye- water. In excel 
204. Take two or three ounces of the water of pimpernel, diſtil'd 10. F 
in balneo, put this into a little porringer of roſe- copper; and add about eo a 
the bigneſs of a filbert, of ſtrong quicklime : cover the veſſel, and t en dige 
the ingredients lie in it till the liquor hath acquir'd a bluiſh colour. - befo 


Then very warily pour off the clear, and add to it as much live ho- 
ney, as will give it a little taſte : uſe it after the uſual manner of ſuch 
waters 3 and if it be too ſtrong, dilute it a little with water of the 
ſame plant, or good ſpring- water. | 
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A famous eye-water, 

150. Take red roſe-water a quart, aloes in fine powder, half an 
ounce, White vitriol, Vitrum Antimonii, Crocus metallorum, of each fix 
drams 3 mix and digeſt, warm, for a month : then uſe the clear liquor 
three or four times a day: it has ſcarcely an equal. | 


An eye-water. 

206. Take red roſe-water, plantain-water, of each an ounce; tutty 
prepared, half a ſcruple ; Lapis Lazuli prepared, 6 grains; red coral 
prepared, 5 grains; mix, and make an eye- water. This dropped into 
the eyes, being firſt well ſhaken, cures inflammations of them, provided 
there be no great foulneſs, or ſcrophulous diſpoſition in the patient. It 
takes off the redneſs of the eye-lids, if with a ſponge dipt in it, they 
be often wetted : it alſo takes off films very well. 


To clear the eyes from films. 
207. Take human dung, of a good colour and conſiſtence, dry it 
ſlowly till it be pulverable ; then reduce it into an inpalpable powder, . 
hich 1s to be blown once, twice, or trice a day, as occaſion ſhall re- 


= uire, into the patient's eyes. 
- To allay heat in the eyes, proceeding from ſharp humours. 


203. Beat the white of an egg into a water, in which diſſolve a con- 
Iderable quantity of refined loat-ſugar 3 and then drop ſome of it into 
ſhe patient's eyes. . * 


: For a ſlight ſtroke, or bruiſe on the eye. 
ao. Take two ſpoonsfull of fennel-water, or of betony-water, and 


hele, WI lag 

5 t fall into it 4 or 5 drops at moſt, of good clarify*'d honey: ſhake 
od. em well together, and uſe them twice or thrice a day, But you muſt _ 
dire ve a care to make this mixture freſh once in 4 or 5 days, eſpecially 


D ſummer : for if it be much longer kept, *twill grow ſour. 


In excellent eye-water, to preſerve them' from rheums, eſpecially ſharp ones, 


«(ils 1. From two parts of celandine, and one of eye-bright, diſtil in 
about e a water, which put upon pulveriz d Lapis Calaminaris, and let. 
and kt em digeſt together, in an exactly clos'd veſſel, for ſome weeks; ad- 
color. g, before you uſe it, a third part of brandy. 5 


MrotfcrixE- 


. ho- 
of fc Fur the falling;fickneſs in children. - 
of th: rr. Give half a dram of choice amber, finely powder'd, for ſix or For the fat. 


ſen weeks together, once a day, w 
unces of good white-wine. 


or. III. M mmm Againſt 


hen the ſtomach is empty, in about % Hebei. 
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3 Againſt the falling-fickneſs. * 
212. Take of the powder of true miſſeltoe of the oak, as much 23 fou 
will lye upon a ſix-pence, early in the morning, in black-cherry. ate, of « 
for ſome days, near the full- moon. | rou! 
oun 
To appeaſe the heat of fevers by an external remedy. x g 2 | 

212. Apply to the ſoles of the feet a mixture, or thin cataplaſn, ſalt, 
made of Virginia tobacco, beaten up wich as many freſh currant, 3 OUNC 
will bring it to a Nat 5 | _ 
An excellent drink in fevers,. thi) malignant. 7 | 
214. To a quart of boiling ſpring-water, put one ounce of hartſbon ſyrux 
calcin'd to perfect whiteneſs 3 and when the mixture is cold, add thre Te 
ounces of ſyrup of the juice of lemmons: when you wou'd uſe it, he hole 
it well, and let the patient take a moderate draught, ſeveral times i in a 
the day and night. into t 
where 
An uſeful drink in feveriſh diſtempers. vines; 

| : time 
215. In a pint and half of clear poſſet-drink, boil about one ounce WM bell. 
of the cleans'd roots of dandelion, fliced ſmall, till near halt a pint b perfed 
waſted; then ſtrain it, and let the patient take half a pint, or the whole Th 
quantity, if he can, at a time. il way o 
q in ur 8 
A good drink in continual fevers. P 
216. Boil the leaves of rue in fair water, till the liquor taſte pretty — 
ſtrong of the plant: this mg ſtrained, is to be made palatable wit 

liquorice, or a little ſugar z and to half a pint of it, add about ten Crops 219 
of ſpirit of vitriol; and let the patient uſe it for ordinary drink. camph 
till the 
. A a . cooling 
A good drink tobe frequently uſed in fevers, gpecially continual ones, ee 5 
217. Give in half a pint of ſome ſmall convenient drink, all u guarts 
ounce of hartſhorn, burnt to à great whiteneſs, and a little boiled i of chis | 

the liquor; and this is to be taken from time to time. © twice 
"SB 771 „ ( oli JL #4 aft -b Dip a 'r 


bear it, 
moiſten 
thus eve 


hell, 


Sir Walter Raleigh's cordial; an approved and moſt excellent remedy far feen 
fluxes, or any caſe where diaphboretics, antidotes, and cordial; are proper. 


218. Take the dry'd flowers of borage, roſemary, marigokds, 
july- flowers, Roſa ſolis, and elder- flowers, of each two quarts, o 7 


* 
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four ounces, in powder; of kermes, cubebs, cardamoms, and zedoary, 
of each an ounce 3 ſaffron half an ounce, juniper-berries, tormentil roots, 
round birthwort roots, of each an ounce, and gentian root halt ah 
ounce. Draw the tincture of all theſe with ſpirit of wine in halneo, and 
afterwards calcine the ingredients, and put the fix*d*falt they afford 
to the tincture. To ſix ounces of the extract of all theſe, with their 
alt, put three ounces of che magiſtery of coral, Terra figillata four 
ounces, prepared pearl two ounces, bezoar-ſtone three drams, calcined 
hartſhorn four ounces, ambergreaſe four drams, muſk thirty grains, 
powder'd ſugargandy one pound and a half, wherewith the perfumes be- 
ing ground, add the dry ingredients thereto, and reduce them to a 
fine powder; then grind the tincture and dry things together, adding 
ſyrup of lemmons, and of red roſes, equal parts occaſionally. 

To make the magiſtery of coral for this cordial, put eight ounces of 
whole coral, into an open calcining pot, and let it ſtand for 24 hours, 
in a calcining furnace, till the coral be white as ſnow; then put it 
into three quarts of diſtilled vinegar, in a bolt-head; into the neck 
whereof invert another, and ſet them in a ſand- furnace, up to the 
vinegar. Let it boil, without intermiſſion, for 24 hours, by which 
time the vinegar will become red; and, when cold, pour it off into 
a bell-glaſs 3 exhale away the moiſture in balneo, and reſerve the coral, 
perfectly dry, for uſe. 

The doſe for a man is about the bigneſs of a ſmall hazel-nut ; if by 
way of prevention, the magnitude of an ordinary pea may ſuffice 3 but 
in urgent caſes the doſe may be increaſed to the quantity of a nutmeg, 


| A water for a fiſtula, all manner of wounds, fwellings, old ulcers, cankers, 
tettars, boils, ſcabbs, or green wounds. 


219. Take of bole-armeniac, and white vitriol, each 4 ounces ; of 
camphire one ounce ; boil the two latter together in an earthen veſſel, 
till they become thin, and ſtir them till they afterwards grow hard in 
cooling; then powder them in a mortar, and mix them with the bole- 
armeniac in powder, and keep the whole in a bladder for uſe. Into two 
quarts of boiling water, taken off the fire, pur three large ſpoonsfull 
of this powder ; and aftewards put them up into a laſs and ſhake 
it twice a day: but before *tis uſed, let it be well ſettled, and very clear. 
Dip a ſoft ' pliable tent herein, and apply it as hot as the patient can 
bear it, laying a clean linen cloth over the dreſſing four double, firſt 
moiſten'd in this water, and bind it on with a roller: continue to do 
thus every morning and evening. The water may be put into an oyſter- 
hell, when the ſore is dreſs'd, for pewter will fack it up. 
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ſcordium, carduus, angelica, baulm, mint, marjoram, ſetwall, betony, Meoterxs, 
of each 4 handsfull ; the barks of ſaſſafras, and lignum aloes, of each 
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To appeaſe the fits of a Furor Uterinus. 
Furor ute- PP f f f 


— 220. Burn the feathers of partridges, for a competent time, und: 
the patient's noſe, 


, ther 
A try'd medicine for the falling down of the fundament. 30 
Falling of the 221. Put ſome ſliced ginger in a little pan, heat it by clear and wen. 
— * kindled coals, and let the patient receive the fume of it, caſt or: 4 
degrees, in a proper ſeat, Where the lower part of the body may le 27 
well cover'd, for about half a quarter of an hour at a time. — 
c 
For a ſlight gangrene. 4 of th 
Gangrenes, 122. After having lightly ſcarrified the part, apply, as hot as the 
patient can well bear it, a cataplaſm made of ſtrong brandy, and th 76 
crumb of white-bread 3 ſhifting it three or four times a day, or oftene, pint ; 
if need be. | for fo 
To prevent a gangrene upon a great pain, and to ſirengiben the part 
223. Take of melilot-plaiſter, and diapalma, equal parts; and hy. 230 
ing melted, and well incorporated them together, make thereof a thi and h. 
plaiſter, which, being prickt full of holes, is to be laid upon the ir to twe 
flamed, or bruiſed part, firſt lightly ſcarrified. 
An experienced medicine for a gonorrhea. 221 
Conmrriea, 224. Infuſe two ounces of ripe laurel-berries, for a day, in a qum one pe 
of good white-wine; and of this let the patient drink about two or burnin 
three ſpoonsfull, twice a day, for a pretty while together; omitting it earth- 
once in three days, that he may take ſome gentle purging medicine, 
For a gonorrhea. 232 
225. Swallow about half a dram of choice maſtic, in powder, pu melt tl 
into the yolk of a new- laid egg; waſhing it down, if it be thougi: be ano! 
needful, with any convenient liquor. | 
For the gonorrhea. | 233, 
226. Take equal parts of choice amber, and of maſtic, both in int WWW" very 
powder, mix them, and of this mixture give half a dram at a time n H m. 
a proper vehicle, or in a draught of chocolate: continue it for thre being tl 
weeks, or a month, if need require; purging the day before you bt affected, 
gin to take it, and once every week afterwards, eſpecially when yu 
Leave off the uſe of the powder. 
| TOP 
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For a gonorrhea, WNW 
227. Take equal parts of choice red coral, and of maſtic, reduce 


them ſeparately to fine powder; mix them very well, and give about 
30 or 40 grains for one doſe. 


An often experienced remedy to expel gravel, and provoke ſuppreſt urine, 

228. Take the thick membrane that lines the gizzard of a cock or Ye gravel. 
hen, and having wip'd it clean, dry it ſo, that it may be beaten to 
powder : with this mix an equal part of choice red coral calcin'd, and 
of the mixture give from 20 or 30, to 40 or 50 grains. 


An experienced remedy to expel gravel, and provoke urine. 
229. Take the juice of onions two ſpoonsfull, white-wine half a 
pint 3 mix them for a draught. Ir gives preſent eaſe; and, if repeated 
for ſome time, ſoon cures. 


To drive away gravel and (mall ſtones. 
230. Take the thick ſkin, found in the gizzard of a cock or hen, 
and having warily dry'd it, till it be pulverable; give from a ſcruple 
to two ſcruples of it, in a draught of any convenient vehicle. 


To take off the pains of the gout. 


231. Take red-lead, ground fine, half a pound, oil of earth-worms Ine gour. 
one pound; boil them to the conſiſtence of a hard plaiſter, without 
burning: afterwards add of camphire two ounces, diſſolved in oil of 

earth- worms, and make a plaiſter of a juſt conſiſtence. 


wart 
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2, 
An excellent ointment in the gout. 

232. Take Barbadoes-tar, and palm-oyl, of each a like quantity, 


melt them gently together; and with the mixture warm, let the part 


.de anointed, and warily chafed. 


ougit . 
An effeftual medicine for gouty pains. 


233. Beat linſeed, with a little water, in a marble mortar; rubbing 


in fine it very well, that the medullary part being ſeparated from the huſk, 
ime u may make the water conſiderably white. In this liquor, clean rags 
- thre: being thoroughly wetted, apply them, ſomewhat warm, to the part 
ou be Jaffected, ſhifting them, if need be, once in an hour or two. 


A ſpeedy remedy to take off gouty pains. 
234 With a feather, dipt in good ſpirit of ſal-armoniac, moiſten, 
gently, all the parts affected. 


A 


” 


Mapicine. 
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A medicine that ſoon appeaſes the pains of the gout. 
235. Take of black ſoap 4 ounces, choice wood-ſoot, finely ſiſted. 


a dram and half, and half the yolk of an egg ; incorporate then toge. 


ther, and ſpreading the mixture ſomewhat thin, apply it warm, hy 
way of cataplaſm, to the part affected. 22 


An often try'd medicine to appeaſe the pains of ſcorbutic running gou!s. 

236. Having fill'd an earthen pot with cleans'd earth-worms, ard 
Juted on a cover, ſet it into an oven, with a batch of bread, and let i 
ſtand there till the oven be cold. Then take out the pot, and having 
remov'd the cover, you will find the matter turn'd into a gross il 
ſcented liquor. Strain this by expreſſion, and keep it ſtopt, to rub 
therewith the part affected, with a warm hand, once or twice a day, 
If the ſmell be offenſive, you may put to it a few drops of oil of rho 
dium, Sc. to correct it. 


To take away gouty, or other arthritic pains. 
237. Anoint the part with highly rectify'd ſpirit of human urine, 
the cold being juſt taken off, once or twice the firſt day, and no longer, 
unleſs the pain continue. 


To check the fits of the gout, and, in ſoine meaſure, to prevent then, 


238. Take three ounces of farſaparilla fliced thin; and an equal 
weight of raiſins of the ſun, rubb'd very clean, but not broken; put 
both into three quarts of ſpring-water, and let the containing vel! 
ſtand in a moderate heat, that the liquor may ſimmer for ſeveral hours 
yet without burſting the raiſins; keep this decoction well ſtopt, and 
let the patient uſe it for his only drink. 


To appeaſe the pains of the gout, and leſſen the fits of it. 

239. Take one part of ſpirit of ſal-armoniac, and three parts d 
ſpirit of wine, neither of them too well rectify'd: ſhake them tog. 
ther; and having dipt old, clean linen rags in the mixture, apply then 
to the part affected, ſhifting them now and then. 


A poultis to appeaſe pains and aches, even ſuch as are arthritic, or gol) 

240. Boil or ſtew onions in water, till they be ſoft enough to mib 

a poultis ; then drain away the water, and beat them; and havin 

ſpread them, to a conſiderable thickneſs, upon a linen-cloth, app! 

them as hot as the patient can well bear, and let them be kept 0 
all night. | 
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To give eaſe in the fits of the gout.- WNW 
241. Take three parts of oil of turpentine, and one of chymical 

oil of ſpike 3 ſhake them well together, and with this mixture anoint 

the parts lightly. 


Cinnamon-drink, good in gripes and fluxes. 
242. Boil two ounces of powder'd, calcin'd hartſhorn, in three pints Gries. 
of ſpring-water, till a pint be waſted ; then take it off the fire, and 
infuſe in it an ounce and a half of good cinnamon ; ſetting it upon 
embers, in a cloſe veſſel, for about an hour. Sweeten it with ſugar, 
and drink about a quarter of a pint at a time. 


An excellent remedy for gripes and fluxes. 


243. Of the tincture of corn-poppy-flowers, made with common 
ſpirit of wine, give from one to two ſpoonsfull, mix'd with a few drops 
of laudanum, and 4 ounces of black-cherry- water. 


For fluxes, eſpecially accompanied with gripiugs. 

244. Take of crude Lapis Calaminaris, finely powder'd, two ſcru- 
ples, of white chalk one ſcruple; mix them exactly, and give them 
in a ſpoonfull or two of new milk, twice, or, if the caſe be urgent, 
E thrice a day, 


ual An often try'd medicine for the griping of the guts. 
oy 245. Into a quarter of a pint of brandy, put a toaſt of bread whilſt 


© very hot; and as ſoon as it 18 eee eee. let the patient take 
it out, and eat it hot: and this may be repeated, if there be need, 
two or three times a day. 


An often iry'd remedy for the gripes in young children. 
246. Take of oil of nutmegs, and of wormwood, of each a like 
quantity; mix them well, and with the mixture a little warm'd, anoint. 


5 the patient's navel, and the pit of the ſtomach. 
en 
To correct the laxity of the gums, and faſten the teeth. 

247. Toa pintof claret- wine, put a dram of myrrh, and two drams of For diſorders; 
h. Japan earth, and having diſſolv'd as much of it as you can, pour off the in the gums, 
make clear, and let the patient waſh his mouth therewith from time ta time. | 
having 
| 55 To ftrengthen the gums, and make the teeth grow fine. 


248. Take Catechu, or Japan earth, and diſſolve as much as you can of 
t in a pink of claret, or red wine; then decant the liquor warily, and 
let the patient, now and then, waſh his mouth with it, eſpecially at 

time. alba N 
75 


if 


640 


Mzop1cine. 


Gun poxoder- 
927 rks, 


Hemorrhages. 


Medicinal Experiments. 


To evacuate the rheum that fwells the gums, and cauſes the tooth. ach 


249. Diſſolve a ſpoonfull of good muſtard in a pint of French wine 
and having warm'd it a little, let the patient, from time to time, wig, 
his mouth with it, and hold it therein for a pretty while together, 


An approved medicine for ſcorbutic gums, and to faſten the teeth, 


250. Take of white-wine a pint, of alum half an ounce, of juniper 
berries, and of red ſage, each one ounce 3 boil theſe together, till 3 
quarter of the liquor be waſted ; then put into the remaining part , BR 
ounces of honey, and let it boil till the ſcum be all riſen ; filter 1. till i 
and put into it one dram of Balſamum vitæ. 


A medicine for ſcorbutic gums, and to faſten the teeth. 3 2 
251. Take claret-wine a pint, roch-alum half an ounce ; mix, dif. of my 
ſolve, and add ſix ounces of ſtrong tincture of Japan earth, made take 
with common brandy. 
To take out the marks of gunpowder, ſhot into the ſkin. 256 
252. Take freſh cow-dung, and having warm'd it a little, apply it Pour. 
as a poultis, to the part affected; renewing it from time to time, as and le 
occaſion ſhall require. | Little t 
C laſtly, 
dy inc 
An excellent ſtyptic powder to flop hemorrhages. p = 
253. Take equal parts of white ſugur-candy, roch-alum burnt, and N Ppowde 
white vitriol, pulverize them exceeding well, and mix them diligently; Nand be 
and having dipt pledgets of lint, moiſtned with the white of an egg, into limpid 
this powder, apply them to the orifices of the bleeding veſſels. And ed,) 
after the dry ingredients are mixt, you may grind them with as much Ir one 
whites of eggs, beaten to water, as will wall a paſte, to be through) II roge 
dry'd in the air, and then again reduc'd to powder, nd po 
A powerful ſtyptic. FE PE 
254. Make a fine powder of Lapis Hematites, by grinding it Mk vicrio 
exactly well with an equal or double weight of fal-armoniac 3 and of old, fil 
this high-coloured ſublimate, put a little upon the orifices of Un fe liq, 
bleeding veſſels. Dip clot 
A medicine for ſtanching of Blood. | 
255. For ſtanching of blood, few medicines exceed the colcothar of i 261. * 
vitriol, whether waſh'd, and freed from its falt, or unwaſh'd. 7 it, 
OL, 


To 


I 
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To ſtanch blood, eſpecially in wounds. f 

256, Take puff- balls, when they are full ripe, which is in autumn, 
and breaking them warily, ſave the powder that will fly up, and the 
reſt that remains in their cavities 3 and ſtrew this all over the part 
affected, binding it on 3 or proceeding further, if need be, according 
to art. 


To ſtanch blood from the noſe. 


2.57. Let the patient hold knot-graſs, and Solomon's-ſeal, in his hand, 
| till it grow warm there, or longer, if need be. 


To ftanch blood in any part of the body. 


258; Take r two ounces, barley- cinnamon- water ſix 
arams, ſpirit of vinegar one ounce, dragons-blood half a dram, ſyrup 


take three ſpoonsfull every hour, 


A. ſtyptic water, for ſtopping of blood in any part of the body. 


259. Put one pound of excellent quick-lime into a clean earthen pot, 
pour upon it five or {ix pounds of fountain- water; cover the pot cloſe, 
and let it lie to infuſe for about an hour; then ſtir it with a ſtick for a 
little time, and let it he, as before, for 24 hours, ſometimes ſtirring it; 
C laſtly, let it ſettle 3 and the water being very clear above, pour it off 
by inclination without ſtirring : take of this water one pound, which 
being put into a vial, add to it a dram and half of ſublimate, finely 
powder'd; then ſhake all together, ſo that the powder may diſſolve, 
Wand be of an orange colour, and the liquor, in the end, clear and 
limpid ; the red powder falling to the bottom. The water being clari- 
ed, you mult pour it from the grounds into another veſſel ; and add to 
it one dram of oil of witriol, and an ounce of Saccharum Saturni. Shake 
all together, that they may mix the better; afterwards let all ſettle, 
and pour off the clear water for uſe, | 


An excellent ſtyptic for topping of blood. 


260, Take Hungarian vitriol, and alum, of each halfa pound, phlegm 
f vitriol ten pounds; boil to a diſſolution of the vitriol and alum: being 


Dip cloths into this liquor, and apply them to the part affected. 


An often try d flyptic to fanch blood, eſpecially in wounds. 
261. Take colcothar, as it comes out of the retort, and having pow- 


er d it, roll tents of lint in it, and apply them to the orifices of the 
Vor. III. | Nnunn - greater 


641 
Mepicine. 


WW TW 


| of myrtles five drams 3 mix and make a julep, of which let the patient 


old, filter it through brown paper; and if any cryſtals ſhoot, ſeparate - 
he liquor from them, adding to each Fonad one ounce of oil of vitriol. 


us 


ONES. greater veſſels ; and fill the cavity of the wound, partly with colco- 


He ad. ac 2 


Hearing 47 


order d. 


of common water; and let the patient cover his head and face with 


warm, as it comes from the nipple, into the part affected. 


Medicinal Experiments. 
thar too. 


An effectual medicine toſtop bleeding in wounds, and check ſome other bemorrhag ; 
262. Strew upon the part the fine Ea of clear roſin. 


A quick remedy for a ſmall frob cut or wound. 


263. Let the patient ſpeedily plunge the hurt part into brandy, and 
keep it there for a while, till the 7 15 thereby excited ceaſe, or be much 
abated : or if the part be unfit for this operation, the liquor may be 
apply'd to it, WN with a ſpunge, Cc. 


For the head-ach, 


264. Take green hemloc that is tender, and put it in your ſocks, ſyru 
ſo that it may lie thin between them and the ſoles of your feet: ſhit ſforr 


the herb once a day. 


| An excellent medicine for fits of the head-ach, 27 
265. Boil a handfull of freth roſemary, for a pretty while, in a quit 


napkin, ſo that he may receive the ſteam of the decoction for ſom 
| eme. as hot as he can well bear it. 5 


7 

lch ne An experienced Rermuitatory to rlear the head. 5 it 

[| 86. Let the patient ſnuff up, in the morning faſting, a fimall ſpoons * 

full, or leſs, of the clarified juice of ground-ivy, or of beets ; ſpitting "Farm 

out, from time to time, what liquor comes into cn 8 
ale bes ieee eee map 4 fort een : 

. 267, Take the flowers of betony, marjoram, damafk-roſes, ſage, il WF and A 
emal, all at diſcretion: to theſe add the 53 of wart al, three o 
and ſome ſeeds of Nigella Romana. Reduce all to powder, to feet, a1 
as a hair- powder, when the Nadent goes £0 bed. : 

As experienced medicine for dulnifs of buaving, wy byſterica diſorders. 275. 

268. The juice of red onions is excellent for diſeaſes of the cars, cold im 
tor deafneſs, in the beginning. And . roots e prerug it has b 


againſt all diſorders of the womb. 


An approved remedy * 1 


269. of the breaſt-milk of a woman, let fall three « or four drop kt it be 


I aft 
all othe 


If 
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Map tern. 
For difficulty of hraring, from a cold cauſe, A 
270. Out of a root of garlic, chooſe a chive of a convenient big- 
neſs; and having paſſed. a piece of thread through one end of it, that 
thereby it may be pull'd out at pleaſure, cruſh it a little between the 
fingers, and anoint it all over with oil of bitter almonds; put it into 
the cavity of the patient's car at bed-time, and draw it out the next 
morning, ſtopping the ear afterwards with black wogl : and, if need 
require, this is to be. repeated with. freſh garlick for ſome days ſuc- 
ceſſively. - | = 


Fur the heart-burn. 
271. Take from 15 or 20, to 30 or 40 grains of crabs-eyes, reduced Heart. burn. 
to very fine powder, either alone, or in any convenient conſerve or 
ſyrup. Tis, for the moſt part, beſt to take this medicine, when the 
if omach is empty. 


For a hoarſneſs upon a cold. | 
272. Take three ounces of hyſſop-water, fweeten it with ſugars Hear}. 
candy; then beat well into it the yolk of an egg, and drink it at a 


For hyſterical affections, and ſeveral diſtempers of the nerves. 

273. Upon one ounce of volatile ſalt of hartſhorn, drop as much Hyferizal diſt 
ſpirit of nitre as will fatiate it, when the conflict is quite ceaſed. order:. 
Digeſt the mixture for a while, that it may acquire a red colour; keep 
it carefully ſtopt, and give four or five drops, twice a day, in any 
convenient vehicle. : 


For the vapours, or fits of the mother, 
274. Diſſolve a large quantity of ſea- ſalt in the beſt wine-vinegar z 


re, and in this dip a ſoft linen cloth, which, being folded ſo as to make 
abe, three or four doubles, is to be applied warm to the foles of the patient's 
be ul feet, and kept on till the fit be over. 

{ For the yellow-jaundice. e 
fur. 275. Take an ounce of Caſtile- ſoap, ſlice it thin, put it into a pint of The jaundice, 
cars, cold ſmall beer, ſer it on the fire, let it boil gently, half away; after 
pier it has boiled for ſome time, ſcum it once; ſtrain it through a fieve, 


warm it, and drink it all in a morning faſting ; take a ſmall lump of 
ſugar after it, and faſt for two or three hours, T he patient may walk 
about, and eat his accuſtom'd meals. If at any time he drinks wine, 
let it be white wine. If he be far gone in the diſtemper; two or three 
days after he may take it once or twice more, and no oftner. Refrain 
all other medicines : this will keep for a week or longer, . 

Nnnn 2 Fo 
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A For the jaundice. 


276. Take two or three ounces of hemp- ſeed, and boil them till ſome 
of them begin to burſt, and a little longer, in a ſufficient quantity of 
new milk, to make one good draught ; which the patient is to take 
warm, repeating it, if need be, for ſome days together. 


For the jaundice in children. 


277. Take half an ounce of choice rhubarb in powder, incorporatt 
with it exactly, by long beating, two handsfull of well cleanſed currant, 
Of this electuary let the patient take, every morning, about the quan- 
tity of a nutmeg, for ſeveral days together. 


2 
An experienced cure for the yellot-jaundice. a g 
278. Take the gall-bladder of a ſheep, and near the top, without PO. 
emptying the liquor, make a ſmall hole, at which put in two or thre hav 
drops of the patient's urine ; then tie up the upper part of the bladder, afte; 
and hang it in the free air till it dry up. : 
An eſfectual medicine for the yellow-jaundice. 3 

279. Give about half a dram of white hens-dung, dry'd, and mint 
with a little ſugar, in a few ſpoonsfull-of- white-wine. IN 
A medicine, almoſt ſpecific, for the yellow-jaundice. 2 
280. With clean filings of ſteel mix ſome loaf-ſugar ; grind them good 
long with great exactneſs; for in that conſiſts the chief ſecret of thi ounce 
medicine. Of this impalpable powder, give about half a dram for: wake 
doſe, beſides the ſugar, twice or thrice a day, in any convenient vehicle and 1 

A ſpecific for the yellow-jaundice. 

281. Take one part of good ſaffron, gently dry*d-and powder', 28 
and incorporate it well with four parts of choice turmeric. Take, all, an ha] 
a handful of freſh ſheep's-dung, and let it ſteep in about a quart d and ke 


ſtrong ale, in a moderate heat, till the liquor be fully impregnated vid 
the dung, then ftrain it lightly through a linen cloth. In a larg 
draught of it, give about half a dram of the forementioned powder, 
This do in the morning faſting, and in the evening about bed-time; 
giving alſo another doſe on the following morning. 


For the yellow-jaundice. 

282. Take rhubarb two drams, ſaffron, and mace, of each a dra 
hemp-ſeed one handfull ; bruiſe them, and put thereto a quart 0 
white-wine, and ſet all in a gentle heat to — : then take, morning 


and evenings, on an empty ſtomach, about a quarter of a pant 3 rt 
W 
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gen all is ſpent, pour more wine upon the ingredients, adding a little Meotem. 
2 E Een, and uſe it as before. 5 4 Poe 


A medicine, almoſt ſpecific, for the jaundice. 

283. With ſmall ale, draw a deep green tincture from freſh ſheep's- 
dung 3-and in alittle draught of this, give from half a dram to a dram 
of a powder'd mixture, conſiſting of 4 parts of turmetic, and one of 
Engliſh ſaffron. This doſe may be given twice, or thrice a day; the 
patient, hom it will diſpoſe to ſweat, keeping very warm, whilſt the 
operation laſts. 


For the black jaundice. 


284. Boil a ſpoonfull of honey, gently, and ſcum it, till it come to 
a good conſiſtence; then add of wheat - flower and ſaffron, reduced to a 
powder, as much of each, as will lie upon the point of a knife; and 
having mixed all well, = it over the coals again, till it loſe irs ſmell ; 
afterwards keep it in a little earthen pot, and let the patient, with the 
quantity of a pea, anoint the navel, and fill the cavity thereof with - 
it; repeating the application for ſome days together, when the ſtomach » 
is empty, and abſtaining. from meat and drink for about two hours 
after the medicine 1s. ufed. . | 


T6 take ¶ the-pain and inflammation of ulcers in the legs, and elſewhere. 
285. In a quart of. water, boil about as much white-bread, as is Inflammation; - 
uſually contained in a half-penny loaf ; then add to it two ounces of 
good ſheep-ſuet .cut ſmall ; and when that is boil'd a little, add one 
ounce of powder*d roſin, and a little well-ſears*d brimftone : of theſe : 
make a cataplaſm; which is to be kept, conſtantly, on the part affected, 
and ſrüſted once or twice a day, as need ſhall require. a 
To make an iſſue raw, that begins to heal. ſe 


286. Take of Lapis infernalis one ounce, of crown ſoap an ounce and 7jierto nale 
an half, chalk finely powder'd ſix drams; mix them together carefully, 74. - 
and keep them cloſe ſtopt, except when you mean to uſe them. 


Ann internal medicine for the itch. 
287. Boil four ounces of clean quick-filver, in a gallon and half of Fr the ich. 
ſpring · water; and let the patient take of this between a quarter and 
half a pint at a time, after purging... hy 5 


An experienced waſh, that quickly cures the iteb. £ 
288. Take ſtrong quick-lime one pound, and put to it a gallon of 
ſpring· water; let them lie together for ſome hours, and then warily 
pour off the clear; filter the reſt, and take two ounces of quick- ſilver, 
tyed up in a linen bag ; hang it in the liquor, and boil it for half an 
% hour; 


Myprenns. hour; then off rhe clear liquor once more, and waſh on 
made with — or, at moſt, thrice a day. It 7 only the 


An experienced liquor to cure the itch in the hands or face, without Mercury 
: 507; ſulphar. . 3 ; 
289. Take a handfull of the roots of elecampane, and as much of 
fharp-pointed dock; fhred them fmall, and boil them in two quarts of 
ing-water, to the conſumption of a pint. Then ſtrain the liquor, 
and with it let the patient waſh his hands, or other parts affected, ones 
or twice a day. 8 


8 To mitigate pains in the kidneys. 
For diſorders 290. Take oil of ſcorpions, and oil of bees-wax, of each a like qu. 
in the kidneys. tity 3 mix them well, and with it moderately warm'd, anoint thy 
pained kidney. . 1 
An effeftual remedy for a ſtoppage in the kidneys. 
291. Give, in any convenient liquor, about twelve grains of (alt of 
Z TT | 


A medicine, almoſt ſpecific, for exulcerations in the kidneys. 
292. Having reduced jet to fine powder, give of it about half a dram 
for a doſe, in white-wine, in the morning taſting, and at bed-time, for 


ſome days together. 


The great medicine, of a famous empiric, for the | ling evil. 
King's-evil. : 293. 8 for a good while together, a pretty ſtrong decoction of 
evil's- bit. 


An uſeful drink for the king s- evil, and ſome diſorders from the like cauſe 
294. Take a large handfull of the leaves of ground- ivy, waſh of 
the duſt with beer, and put the herb into a gallon of ale-wort ; when 
*tis ripe for drinking, draw it out into bottles, and let the patient tak! 
a draught of it twice or thrice a day, at meals. 


Oy BEL Rat An uſeful drink for the king*s-evil. 

295. Take white-wine a quart, juice of pellitory of the wall a pint, 
ſpirit of wine half a pint, Sal prunollæ an ounce z mix and diſſolve them, 
pour off the clear, and ſweeten with white ſugar, The doſe is (ix 
ſpoonsfull morning and night. j 


| ; Fur the king s- evil. | | | 
296. Take roots of pile-wort a ſufficient quantity; bruiſe and bol 
them in hog's-lard till they are criſp, after which preſs them hard * 
- 
z 


and boil, in the like manner, as many more freſh roots, and' preſs out Mevicins. 
again; do this the third time, and keep the ointment, to anoint with | 
morning and night. 


We An approved remedy for the king? s-evil. 5 
297. Set a quart of new milk on the fire till it juſt boils up; then tak 
it off, and put into it two ſpoonsfull of the beſt honey, and ſtir it till 
it be diſſolved; ſet it on the fire again, and let it boil a littie. Then 
divide it into 4 parts, and drink one part warm, early in the morning, 
another about 10 of the clock, the third about 4 in the afternoon, and 
the laſt a little before bed - time. Do this, daily, for two or three months, 
except when you purge, which muſt be once a week, with Caryocaſtinum. 
Dref: the ſores, ib they run, with any drawing ſear-cloth, or a plaiſter 
of Burgundy pitch. The medicine, tho? not very promiſing, is very 
famous, from the many cures perform*d with it by a lady. | 


. uſefid drink to correct ſharp or ſcrophulous humours. - 
298. Boil two ounces of choice barley, well waſh'd from its duſt, 
in a quart of ſpring-water, till the grains begin to burſt ; then ſtrain 
the decoction through a clean cloth, and let the patient uſe it for his 
ordinary drink, | 


For the king*5-evil. | Etro: 
299. Take cuttle-bone uncalcin*d, and having ſcrap'd off the outſide, . 
dry the white part; and of this, finely powder'd, give half a dram 
for a doſe in mallow or barley water. | 


| SIP - $$ 5 
| A cure for the king*5-evil.- TION l 1 An 
300. Take a hand ſull of Paronycbia folio rutaceo, called rue-whitlow- 
$ graſs, and boil it, every morning, in a quart of ſmall beer; ſtrain it, 
and drink it for ordinary driak. f. waſtes the peccant humour, appeaſes 
dhe pain, diſcuſſes the unbroken tumours, and heals the broken ones. 


For ſcrophulous tumours in children. 

301. Put two handsfufl of figwort to à pottle of ſmall ale; of this 
give a quarter, or half a pint for a doſe. The operation will be pro- 

moted, by quenching,” ſeven or eight times, in this liquor, a gad of 
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Aixpreiuz. it K b „ de 
n 2 | The Laudanum of the younger Helmont. | 
laudanum, 2 302. Take of opium a quarter of a pound; and of the juice of 
general reme- quinces four pounds at the leaſt ; cut the opium very ſmall, and mix 


> 3 it well with the juice, firſt made luke-warm; and then digeſt them T 
with a moderate heat, for eight or ten days. After this, filter the * 
tincture ; and infuſe therein of cinnamon, nutmegs, and cloves of each 4 
an ounce, or an ounce and half; and let them ſtand for three or four ; 
days, or a week longer; then filter the liquor once more, having 
juſt let it boil a very little, after the ſpices were put in. Now | 
evaporate the ſuperfluous - moiſture, till the remainder acquires the Sol 
conſiſtence of an. extract; laſtly, incorporate well herewith two ounces 1 
of the beſt. ſaffron, · reduced to fine powder; or as much of the extr;6 
as the ſame quantity of ſaffron wou'd afford. The medicine might be 
brought to the conſiſtence of a maſs fit for pills; a form wherein! : 
have often adminiſtred it; and upon occaſion too, it might be kept the 
liquid; and if that were the deſign, the evaporation muſt have been wie 
but gentle. The doſe of the liquid fort may be from five drops ty 25 
ten, as circumſtances ſha]l require; but of the pulls, a leſs quantity 
.muſt be uſed. | | 3 

Tor the leprojie. well 
For the lepro- 303. Take pomatum one . ounce, flower of ſulphur one dram, 90 8 1 
le. prunellæ half an ounce; and having mixt them very well together, anoint 
the part affected there with, from time to time, as there 1s need. 
A fimple antimonial remedy, that has often done much good, even in the lepriſie, boi 
and continual fevers, | ſeaſo 
304. Of fine crude antimony, in powder, give about one, two, or it at 
three ſcruples morning and evening, according to the age of the patient, 
in a little ſyrup of clove- july- flowers, or any ſuch vehicle; or elle 
mixed with fine ſugar, enough to make .it, palatable. This may be 31 
continued for four or five months, if need require: but if the firſt dok liquo 
prove beneficial to the patient, and the caſe not urgent, a ſcruple, or a Mo 
half a dram may {ſerve the turn; nor need the exhibition be continued 
for ſo long a time. 
| * N ; 12 
g An often experienced antimonial infuſion. | dalco 
305. Take one ounce of powder'd antimony, tied up in a little linen in the 
bag, and hang it. in a gallon of new beer or ale. This liquor, when 
ris ripe, let the patient uſe for ordinary drink; only, if by age ® 
accident it grow ſour, no more muſt be drank, leſt the acidity of nt 313 
liquor corroding the antimony, * make it vomitive. about 
| rately 
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j | | Mevpicine. 
To appeaſe ſcorbutic pains in the limbs. A 
306. Spread liquid ſtyrax thin, upon ſilk, or very fine kid- leather; Links pair'd. 


and keep it upon the part affected, vill it dry up of it ſelf, or till the 
patient has no more need of it. 5 


An experienced medicine for à contracture, produced by keeping the limbs too 
long in an undue poſture. | 
307. Anoint well, once or twice a day, the part affected, with dogs- 
greaſe ; chafing it with a warm hand, and keeping the part warm 
afterwards. 


For the dyſentery, and other ſharp fluxes. 
308. Take the ſtalks and leaves of flea-bane, dry them gently till Loſeneſi. 
they be reducible to powder ; of which give about one dram at a time, 


twice or thrice a day, in any convenient vehicle; or elſe incorporate 
it with conſerve of red roſes, | 


A remedy often uſed with ſucceſs in fuxes, and dyſenteries. 
309. Cut freſh roots of biſtort into thin ſlices, and moiſten them 
well with fair water and wine, to make them more ſoft ; then preſs 


# out the juice ſtrongly ; and of this give about three or four ſpoonsfull 
in red wine, or ſome other convenient liquor. x 


A ſucceſsful medicine for fluxes of the belly. | 
310. Mix with rice-meal about a fifth part of finely powder'd chalk; 
boil theſe in water, or in milk, like a haſty-puddin to be moderately 
ſeaſon'd with ſugar, and powder'd cinnamon; and let the patient eat 
it at meals. 


For a looſeneſs. 


311. Boil a convenient quantity of cork in ſpring-water, till the 
liquor taſte ſtrong thereof; and of this decoction let the patient drink 
a moderate draught, from time to time, till he finds himſelf reliev'd. 


For a looſenefs. 


372. Mix up 15 grains of powder*d rhubarb, with half a dram of 
diaſcordium; and let the patient take it either going to bed, or early 
in the morning, after his firſt ſleep. 


An experienced remedy for ſharp fluxes of the belly. 


313. In a pint of new milk diffolve two ounees of loaf-ſugar, and 
about the bigneſs of a walnut of mithridate ; give this mixture, mode- 


rately warm, for a glyſter, to be repeated if there be occaſion, 
Vor. III. OOO To 
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Mpicixk. 
M To ftop fluxes, and the whites. 

314. Give the patient, from time to time, a moderate quantity of 3: 
a decoction of half an ounce of iſing-glaſs, in about a pint of new milk in cl 

| | to tl 

For fluxes, eſpecially thoſe cauſed by ſharp humours. ſton? 

515. Thoroughly drench a toaſt in good olive- oil, and let the g. ſtrai 

tient eat it. | b 
| An excellent remedy againſt fluxes. : 

316. Boil unſalted butter gently, till a conſiderable part be conſume} 4 
ſkimming it from time to time, whilſt it ſtands over the fire: of th; often 
butter melted, give now and then a conſiderable . as the patient in a c 
is able to bear it. This medicine was very ſucceſsful in Ireland. hot tl 

| as | 
An often try'd glyſter in fluxes, eſpecially from ſharp humours, and in ſom I 
| other diſtempers of the bowels. 

317. In a quart of new-milk, boil two ſmall ſpoonsfull of groſly 32! 
powder'd rice, to the conſiſtence of cream, then diſſolve in it two ouncs che pe 
of ſheep- ſuet; and having ſtrain'd it, give it, at once, for a glyſter, If, af 

of oil 

For ſuppreſſion of the Menſes. and w 

Men/es ſip- 318. Give, for three mornings together, about the expected time of | elſe le 

preſs'd. the evacuation, a dram of the galls and livers of eels, dried aut Tain-w 
powder'd. 

| A good medicine to increaſe milk in ſuch as give ſuck, 6 

Milk io in- 319. Make pottage with lentils, or vetches, and let the patient ut E 

creaſe, it freely. : hree { 

| To encreaſe milk in nurſes. hen 

320. Dry well-cleanſed earth- worms, ſo that they may not ſmell t wel 
and yet be pulverable. Of theſe, reduc'd to powder, give half a dran, hree ] 
or two ſcruples, for a doſe, in wine, or any other proper vehicle. ext d- 

: For diſorders in the nervous ſyſtem. 327. 
Nerwes di 321. Take of the freſh roots of the male piony one ounce, of tix hey ar 
order'd. feeds of the ſame plant two drams ; and with a ſufficient quantity of "en pr 
the fyrup of piony, or ſome conſerve of a like nature, beat them vv Wl he mi 
into an electuary z of which the patient may take the quantity of: odera 

ſmall nutmeg, or more, twice or thrice a day. „ le 
| | Le offer 

| For obſtruftions, and ſeveral diſeaſes from thence proceeging. 

Obſtrufiozr. 322. Let the patient drink, every morning faſting, a moderate draugi 328, 
of his own urine, newly made, and whilſt *tis yet warm; forvearis "rag 
f It a 


. food for an hour or two after it. | 
| | A chu 
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A choice medicine for the paljie. EN 
323. Take ſaſaparilla a pound and a half, bark of guaiacum, china 73 pa/je. 

in chips, of each two ounces and a half ; boil all in ſix pints of water, 

to the conſumption of a third part: at the end add raiſins of the ſun 

ſton'd 4 ounces, liquorice bruis'd one dram, twelve fat figs ; boil and 

ſtrain it. This is to be uſed warm for ordinary drink. 


, 


For a weakneſs in the hands, ariſing from the palſie, or rheumatiſm. 

| 324. Take the tops of roſemary, and, bruiſing them a little, make 

them up into a ball of the bigneſs of a ſmall orange. Let the patient 

ic WW often roll one of theſe balls between his hands, and, for ſeveral hours 

in a day, graſp one of them in the hand affected, that it may grow 
hot there, and tranſmit its efluvia into the part. Continue this courſe 

as long as the diſtemper requires. 


An external remedy for paralytic diſorders. 


323. Make a ſtrong decoction of roſemary-leaves, or flowers, and let 
the patient long hold the part affected in the liquor, kept very warm. 
If, after ſeveral trials, this medicine prove ineffectual, mix ten drops 
of oil of worms with it, and four or five drops of oil of turpentine ; 
and with this mixture warm'd, anoint the part from time to time; or 
elſe let the patient keep the part, for a good while together, in warm 
£rain-water, to diſſolve the ſcorbutic ſalts. 


For the pleuriſie. 
| 326. Cut grew broom-· tops ſhort, and therewith fill a pipkin, of a The p/curific. 
pint and half, and with ale; boil it ſoftly, till it be waſted to two or 
three ſpoonsfull ; and then it will look black, like treacle, and be thick. 
hen *tis enough, and cold, add as much mithridate as nutmeg ; mix 
it well, and give 1t the patient, warm, in bed, and let him ſweat for 
three hours, or more, after it. If it relieve not at firſt, repeat it 
ext day. 5 
| An experienced medicine for the pleureſie. 


| 327. Take ſeveral balls of freſh ſtone-horſe-dung ; cover them whilſt 
hey are warm, with good white-wine ; let them ſtand a little, and 


f the 
a hen preſs out gently, through a clean linen cloth, as much liquor as 
m he mixture will readily afford; and of this, ſomewhat warm, give a 


of 1 Minoderate draught from time to time. 

be eſſence and ſalt bariſborn, experienced medicines in the pleuriſie, diſ- 

orders of the brain, ; ke. "FN 

328. Diſtil hartſhorn, broken on an anvil into pieces about the big- 

Peſs of the little 172 in a ſand-heat; and afterwards ſeparate the 
pirit and volatile ſalt from the reddiſh, lighter oil, and free them 

Oooo 2 | 7; of 
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by two rectifications from phlegm and feculencies, in tall glaſſes, with 
a very gentle heat. The doſe is from eight or ten drops of the ſpirit 
or as many grains of the ſalt, to ſixty times the quantity of either 
in any vehicle, except milk, that is not acid. Theſe medicines have 
been ſerviceable in the epilepſy, convulſions, in fevers, obſtructions or 
the ſpleen, liver, womb, Sc. and commonly prove diaphoretic, with. 
out heating the blood too much. Only they ſhou'd not be exhibited 
when the prima viz are block'd up by groſs humours. Tis Proper to 
preſerve this ſalt in the ſpirit 3 otherwiſe 'tis apt to fly away. 


An experienced medicine for the pains of the hemorrhoids. 

329. Take the ſole of an old ſhoe, worn by. ſome man that walks 
much, cut it in pieces, and burn it to a friable, tender coal ; reduce this 
to impalpable powder, and then, with a ſufficient quantity of unſalted 
lard, make it into an unguent, wherewith the part affected is to be 
anointed from time to time, 


For the hemorrhoids. 
330. Uſe a fuppoſitory of hogs-lard, bacon, or gooſe-greaſe, 


For the hemorrhoids. 


331. In the yolk of an egg, or ſome convenient ſyrup, or conſerve, 
give from half a dram, to one dram, of flower of brimſtone, once, or, 
if the caſe be urgent, twice a day. The powder may be, alſo, give 
in milk to thoſe who like it. 


An internal remedy for painful hemorrhoids. 
332. With about two ſcruples of choice ſulphur vive, mix a |ittl 
tugar, and give this doſe once or twice a day. 


For the pain and tumour of the hemorrhoids. 
333. Take freſh leeks, the whole plant, ſhred ſmall, fry them vel 
with freſh butter, till they become fit for a cataplaſm, to be apply“ 
very warm to the part affected, and renewed from time to time. 


An uſeful medicine for the pain of the hemorrhoids. 
334. Make up flower of brimſtone, and an equal weight of fre 
ſugar, with a ſolution of gum-dragon, into. tablets that may weig! 
about a dram each; one of which may be given twice a day. 


For the pain of the hemorrhoids. 

335. Mix up Album Grecum, reduced to an impalable powder, vil 

a ſufficient quantity of gooſe-greaſe ; and by grinding it well ina leaden 
mortar, bring it to a black ointment, to be apply*d moderately warn 
to the part affected. 


Ai 


occaſio 
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An experienced remedy for unbroken bemorrhoids. 

336. Incorporate calcin'd oyſter-ſhells, with as much honey as will 
make up the powder into an ointment z with which the part affected 
is to be tenderly anointed from time to time, | % 


A very ſucceſsful medicine for the hemorrhoids. 

337. Take maiden-leeks, that is, thoſe which have never been tranſ- 
planted, and caſting away the green part, make of the bulbous one, 
and a ſufficient quantity of whole oatmeal, a caudle, whereof let the 
patient eat plentifully. 


For the pain of the hemorrhoids. | 
338. Boil a handfull of yarrow, in about apint and a half of poſſet- 
drink, in a cover'd veſlel, till it be ſtrong of the plant ; and of this 
decoction let the patient drink, pretty plentifully, from time to time. 


| For the pain of the hemorrhoids. 
339. Take of maſtic, olibanum, aloes, and myrrh, of each a like 
quantity, powder and mix them very well; then lay a ſufficient quan- 
, WT tity of this upon a pledget of lint, moiſten'd throughly with ſpirit of 


„ vine, over a few well-kindled coals, that the powder may melt, and 
0 be clapt hot to the pit of the ſtomach, or navel. 


For the pain of the hemorrhoids. 


340. Boil a quart of new milk for a while; then taking it off the 
tt WS fire, preſently put it into ſome open-mouth'd veſſel, and let the pa- 
tient fit to receive the fumes of it. 


To appeaſe the pains of the hemorrhoids. 


lp 341. Roaſt two freſh eggs pretty hard, then peel off the ſhells, and 
$ mince them. To theſe add two pippins, the cores being firſt taken 
out, that have been thoroughly roaſted ; incorporate them very well 
with the eggs, reducing all to a kind of cataplaſm, to be apply'd very 
= warm to the part affected. 


For pains of the hemorrhoids. 


342. Boil half a dram of good flower of brimſtone, a little, in new 
milk, and let the patient take, in the morning faſting, both the liquor 
and the powder, for many days ſucceſſively. The like doſe may, upon 
occaſion, be taken between 4 and 5j in the afternoon, | 
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| An experienced remedy for the piles, 
343. In 4 ounces of ſpring-water, diffofve one dram of alt of tartar, 
and apply ſoft figs dipt in it, warm, to the part affected, ſhifting them 


from time to time. : 
| t 
For the piles. Ka 
Take the powder of earth-worms, waſh'd in white-wine, ang " 
incorporate it with as much hens-greaſe, as will ſerve to make it up 
into an ointment. Apply this to the part affected. 
For tumours and pains of the hemorrhoids, not too much inflamed. 0 


345. Let the patient dip his finger in balſam of ſulphur, madewith 
oil of turpentine, and anoint the tumours, whether external or internal, 
once or twice a day. 


For the pains of the piles. 


346. Take of myrrh, olibanum, and common frankincenſe, of each 
a like quantity; * powder'd them, mix them very well, and let 
the patient receive the fumes of this mixture, caſt upon a chafing-diſh 
of embers, in a cloſe-ſtool, for about a quarter of an hour. 


To appeaſe the pain of the hemorrhoids, whether internal or external. 


347. Take two parts of flower of ſulphur, and one of ſugar, very 
finely powder*d ; mix them exactly together, and make them up with 
a ſufficient quantity of mucilage of gum-dragon, into lozenges of 
about a dram each : of which you may give one at a time, thrice a 
day, or, if need be, 4 ar 5 times. 


For the piles. 

348. Take balſam of ſulphur made with oil of turpentine, and oint- 3 = 
ment of tobacco, equal parts ; incorporate them well, and anoint the — - 
orieved place therewith. ? elects 

; morn 
Aloetic pills that ſcarce occaſion the piles. medic 


349. Give of the Frankfort angelical pills, from one ſcruple to tuo 
ſcruples, or more, for a doſe. 


A medicine for the pain and tumour of the hemorrhoids. 

350. With rags dipt in the patient's own urine, foment the patts 
affected, and then anoint them with ointment of populeum. This do 
three or four times a day; and if the tumours be internal, you may 
inject a little of the urine. 


A remed), 


— 
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Motec. 

A remedy, by which many dogs bitten by a mad-dog, have been preſerved . WNJ 

from running mad. 

351. Take three whole plants of the herb called roſe - plantain, or by Poiſons to cure. 

ſome, ſtar-plantain, 7. e. Lychnis ſalmantica Clus ; and having chopt 

them ſmall with a convenient quantity of butter, ler the bitten dog 

take it for the firſt day; the ſecond day give him 5 plants, order'd as 

before, and the next day 7. 


Againſt the bites of wipers, and other venemous creatures. 


352. As ſoon as ever the perſon is bitten, a hot iron may be held 
as near the wound as the perſon can poſſibly endure it, till it has drawn 
out the poiſon. | 


An approved medicine for the bite of a viper. 
353. Apply white hore-hound, beaten in the form of a poultis, to 
the part affected; and give the patient a ſpoonfull or two of the juice 
of the ſame herb to drink. 


| Elixir Salutis. 

354. Take of the ſeeds of aniſe, ſweet fennel, coriander, and parſley, Purging u. 
of liquorice, and choice leaves of ſenna, each two ounces ; of raſins of 4icines. 7 
the ſun one pound ; of elecampane-roots, and guaiacum-wood, of each 
one ounce, Mix theſe ingredients, and pour on them two quarts of 
Aqua vitæ; let them infuſe for 48 hours; then put them all into a hair- 
bag, and ſqueeze them ſtrongly in a preſs, and paſs what is ſtrained 
through an hippocras bag, after the liquor is ſettled. Keep this in 
bottles, well flopt, in a cool place, and give of it two or three ſpoonsfull 
at a time, in the morning faſting, and, if need require, at bed-time. 


A purging elefuary, eſpecially for children. 
k 355. Take an ounce of choice rhubarb, reduced to fine powder, and 
le eight ounces of very good currants pick'd, waſh'd, and rubb'd dry; 
ic beat theſe together in a marble mortar for near two hours. Of this 
; electuary 2 the py home about the bigneſs of a cheſnut in the 
morning faſting, and at bed-time : or, if the caſe be v 
medicine may be taken thrice in 24 hours. n 


wo 
A pleaſant purge for children, and delicate perſons. 
336. In the yolk of an egg, diſſolve, by rubbing in a clean ſtone 
$ mortar, about fix grains of roſin of jalap finely powder*d ; and when 
arts the folution is made, gradually incorporate with it two or three ounces. 
> do of ſuccory- water; which, by this operation, will be made into a kind 
nay of emulſion : ſweeten it at pleaſure, and give it in a morning faſting. 


A try d 
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WNT 4 try'd way to make an artificial wine, that is ſoon drinkable, and ferry; 
to keep the body ſoluble. 


357. Pour a gallon of boiling water upon three pounds of raign; 


of the ſun, ſton'd and well bruis' d; by ſqueezing and prefling, get cre 
out the juice; and having ſtrain'd it, add thereto a pound of broy; wh 
ſugar-candy. | ret 
An approved outward medicine to cauſe reſt without opiates, ay 
Reft tocauſe. 358. Take of roſe-water __ ounces, good wine four ounces, ſtrong or 1 
_ vinegar two ounces 3 mix theſe well, and having warm'd ſtupes in the emp 
liquor, therewith foment the part affected, laying them on moderately oper 
warm, and taking them off when they begin to grow cold: keep po- this 
menting between a quarter, and half an hour, before the patient con- it dc 
poſes himſelf to reſt, ; | wort 
A good medicine for rheums, or a cold newly taken. An « 
Rheums, 359. To four ounces of ſpring-water put three leaves of colts. foot | 
a pugil of maiden-hair, and one dram of ſtick-liquorice: when the 26 
water is ready to boil, put in the fore-mentioned ingredients; lt i WM incor; 
boil a little, then take it off the fire, and having preſently ſtrain'd i, {mall 
let the patient drink it hot, like tea, whilſt he 1s in bed : do thi White 
three or four nights ſucceſſively. 2 { 
| A very good ſyrup for thin rheums, 5 
360. Take the ſyrups of iujubes, dried roſes, and of corn-poppy- 35 
flowers, of each a like quantity; mix and uſe them as neceſſity require. 
A powerful medicine to top ſharp rheums. 13656. 
361. Take a dram of Japan earth, and make thereof a decoction i 1 
five or ſix ounces of white-wine, or ſome diſtilled water. Of this gi: Wh =. 
two or three ſpoonsfull night and morning. 1 _— 
A ſucceſsful remedy for a kind of rheumatiſm, and a contrafture of the lin 5 
* that followed upon it. = St 
The rheuma- 362. Take the inward bark of an elder-tree, cut it into ſmall bs, r is þ 
w—_ and with them, looſely placed, fill about the third part of a bore; Powder 


then pour in as much ſmall ale, or beer, as will fill up the remaining 
part of the veſſel ; ſtop it well till the liquor taſte ſtrong of the bab 
and let the patient drink a draught once or twice a day; or, it 
can, let him take it as a 2 


Ens veneris, an experienced ſpecific for the rickets. | 
The rieten. 363. Calcine good Dantaick, or rather Hungarian vitriol, till the cat 
become of a dark red, or purpliſh colour; then thoroughly dulcily! 


6 
Y 
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by repeated waſhings in warm water, dry it, and mix it exquiſitely with Mepiclex. 
an equal weight of pure ſal armoniac in powder; put the mixture into 
a glaſs retort, able to hold above three times the quantity, and ſublime 
it in a ſand- furnace, by degrees of fire, for ten or twelve hours; in- 
creaſing the fire at the laſt, till the bottom of the retort be red-hot, If 
what is ſublimed, which is the medicine, be not of a good yellow, 
return it to the remainder, mix it well therewith, and ſublime it once 
more. The doſe is two or three grains to little children, ten or twelve 
to grown perſons, and ſometimes twenty or thirty, in diſtilled water, 
or ſmall-beer, but not in milk. It may be given at any time, upon an 
empty ſtomach ; but I moſt commonly give it at bed- time. When it 
operates ſenſibly, tis by ſweat, and, ſometimes, by urine, I exhibit 
this medicine, alſo, in fevers, and other diſeaſes, to procure ſleep, which 
it does more ſafely than opiate preparations. *Tis, alſo, powerful againſt 
worms, obſtructions of the menſes, and to ſtrengthen the appetite. . 


As effeftual medicine for the roughneſs of the lips, and to heal parts that 

4H have the ſkarf-ſkin worn off. 

' 264. Take two parts of wax, and one of freſh butter, melt and Roughn-/5 of 
incorporate them over a gentle firez and let the mixture drop into e lips. 
ſmall cakes, upon a glazed tile, dipt in water, or a piece of wetted 

white paper. 


To take off the heat and roughneſs of the ſkin, eſpecially on the lips. 
365. Anoint the part affected with freſh cream. 


For a rupture, eſpecially in a child, or young perſon. 
366. Reduce the root and leaves of dove*s-foot-crane's-bill, to fine Ruptures. 
Powder; and of this let the patient take about half a ſpoonfull at night 


knd morning, for three or four weeks together ; waſhing it down, each 
time, with ſome ſpoonsfull of red wine. 


For ruptures in the belly, eſpecially in children. 

| 367. Having well cleanſed ſome Solomon's-ſeal roots, ſcrape one ounce 
f them into a quart of broth, and let the patient take a meſs of it 
r his breakfaſt ; or elſe give half a dram, or two ſcruples, of the 
Powder of it, at a time, in any convenient vehicle. | 


An uſeful drink for a beginning ſcurvy. | 
368. To a quart of ſmall-beer, put over-night, about a handful of B- fſeareff 


Wurvy- graſs-leaves ; and let the patient drink this liquor at dinner, for 
or eight weeks together. | 


Vo. III. Pppp An 
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TW gs An excellent drink for the ſcurvy. | 

369.,Let two handsfull of water-trefoil work in about eight gallon 


of wort, inſtead of hops; and let the patient uſe it for his ordin;; 
drink. | | 


For the ſcurvy. 
- 370. From the freſh gather'd tops of fir, a little bruis'd, abſtrag 
ſpirit of wine; and with this liquor draw a deep tincture from othe- 
freſh tops; of which tincture reduce ſome part into an extract, whereg/ 
to form pills; keep theſe, the tinEture, and the impregnated liquor apart 
to be employed ſeparately, or conjointly, as occaſion may require. 


For ſcorbutic, and other pains in the limbs, 


371. With red and unſophiſticated oil of peter, anoint, from time 
to time, the part affected. 


ET IO An experienced remedy for a ſhort breath, 

Short breath, 372. Take of choice caſtor powder'd, two, three, or four grains, 
mix this with ten or eleven grains of Gaſcoign's powder, and ſome lit]: 
ſyrup, or conſerve 3. and when taken, let it be waſh*d down with 
mixture of five drams of peny-royal-water, and two drams of con- 


pound bryony-water. 


An experienced medicine for want of ſleep, proceeding from great beats in thee, 


Sleep to pro- 373+ Take the ſcrapings of the paleſt carrots, enough to mak: : 
eure. cataplaſm, of about two inches broad, and of the thickneſs of a halt 
crown. Ler the patient apply this, in a piece of double linen, to hi 
throat, fo that it my reach to the jugular veſlels on each fide, whe 
he goes to bed, and let it lie on all night ; if the firſt application 
not prevail, *tis to be apply'd the following night; and fo a thu 

and fourth time, 1f need require, 


An experienced medicine for the ſmall-pox, eſpecially in children, 
gnall hr. 374. Take the little balls of freſh ſheeps-dung, and having fe 
them from ſtraw, duſt, &c. put a handfull of them, thus cleans'd, 1nt0 
a quart of good white-wine 3 and in a veſſel well ſtopt, let them infuk 
in a moderate heat, till the liquor be well impregnated. Strain tis 
infuſion, and give of it warm about a ſpoonfull at a time, once in i 
or three hours, or oftener. | 


For heat about the orifice of the ſtomach. 


Diſordersin 375. Make a ſyrup with the juice of houſleek and ſugar, and gi 
the mach. about one ſpoonfull of it from time to time. 


'A ſoma 
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coriander-ſeeds bruiſed one ſcruple, ſaſſafras ſhavings and bark one dram, 
gentian-root half a dram, zedoary-root ten grains; pour upon theſe 
three quarters of a pint of boiling ſpring-water, cover it, and let it ſteep 
for twelve hours, then ſtrain it, put it in a bottle; and having let fall a 
drop of oil of cinnamon upon a lump of ſugar, put it into the liquor. 
The doſe is three ſpoonsfull twice a day, an hour or two before meals. 


An excellent external remedy to ſtrengthen the ſtomach. 


377. Take wormwood, mint, and mugwort, and by beating them 
well in a ſtone mortar, make a cataplaſm, to be apply'd ſomewhat 
| warm to the ſtomach, and kept upon it for a pretty while. 


An often try\d remedy to ſtrengthen the ſtomach, and take off griping pains 
in or near it. 

378. Take the Emplaſtrum ſtomachicum of the London diſpenſatory, 
and let fall upon it five or ſix drops of oil of cinnamon; rubbing it 
wall over with your finger, and ſo apply it to the patient's ſtomach : 
as ſoon as it grows dry, remove it; and having ſcrap'd the plaiſter, 
and warm'd it on the wrong ſide, let fall ſome drops of the oil of cin- 
namon upon it, and apply it again. 


A plaiſter to ſtrengthen the ſtomach and cheſt. 


376, Take agrimony two drams, tops of the leſſer 2 dram, 4 
r 
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:. 379. Take of cinnamon, nutimegs, cloves, and mace, of each a ſuffi- 
T cient quantity, powder'd ; ftrew ſome of the powder over the bottom 
1 of a deal box, of a convenient length and breadth, and it it with a 
his WAS cover to ſhut cloſe ; upon this powder lay a piece of clean flanel well 
n dry'd, and ſtrew it over thinly with ſome of the ſame powder ; then 
< lay on another piece of the like flanel, of the ſame dimenſions with the 
former; and upon that likewiſe, if need be, ſtrew a little more powder. 


This done, ſhut the box till the time of uſe, and then take out one of 

the pieces of flanel, and having lightly duſted off the powder, lay it 
on the patient's breaſt, ſtomach, . and belly; and let it lie on for ſome 
days. When you perceive its virtue begin to languiſh, ſubſtitute the 
other piece of flanel, and put the firſt in the box to receive new vir- 
tue; and ſo proceed, alternately, as long as you need the medicine; 


flane] ought to be long, and large enough to cover the breaſt, and to 

reach from about the paps to the nave), or lower. | 

Jo give eaſe in the pains of the ſtone, even that of the bladder. 

380. Take the tranſparent ſpar that grows upon the veins of lead- 

ore, and having reduced it to fine powder, give from half a dram, to 
* ; Pppp 2 . 


adding now and then ſome freſh powder occaſionally. Each piece of 


The ſtone. 
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| Mzvicixs. à Whole dram of it at a time, in a moderate draught of ſome convenient 
V vehicle. That which the diggers name cawk, being white and opabte 
is not the medicine T mean, but the tranſparent matter, which «1, 
breaks into ſmSoth fragments, and in the fire cleaves into ſeveral piece; 
ſmooth and prettily ſhaped. : 


A ſafe and eaſy medicine in fits of the ſtone. 
381. Take ſack, or claret-wine, and by ſhaking, or otherwiſe, min 
with it an equal quantity of oil of walnuts ; and of this mixture give 
from four or ſix, to eight or ten ounces at a time, by way of glyſter. 


For the ſtone. 


382. Give of the ſeed of flix-weed, about as much as will lie upon 
a ſhilling, either whole, or groſly bruis'd, in any convenient vehic]:, 


An anodyne glyſter in the ſtone. 

383. Take marſh-mallow roots half an ounce, leaves of the ſame, 
mallows, and mullein, of each one handfull, camomile-flowers two 
pugils : boil them in a ſufficient quantity of water to ten ounces, ſtraig. 
and add the yolks of two eggs, and oil of camomile an ounce and 
half; mix and make a glyſter. 


An excellent medicine in fits of the ſtone. 


384. Boil leſs than a handful of red chick-peaſe, or cicers, ſoftly in 
a quart of ſpring-water, till the liquor be red, and well impregnated 
with the ſeeds: ſtrain this decoction, and ſweeten it with ſyrup of 
marſh-mallows, out of which all the ſtronger diuretics are left. 


For the ſtone. 
285. Sweeten a quarter or half a pint of ſimple arſmart-water, with 
a little ſugar, or ſome convenient ſyrup; aromatize it with a little 
nutmeg, and give this mixture for one doſe, | | 


For the ſtone and gravel in the reins and bladder. > 
386. Take equal weights of common daucus-ſeed, and of burdoc-ſeet; 
and having mixt theſe together, put one ounce of the mixture wa 
gallon of ſmall ale, and let the patient uſe it for conſtant drink. 


A good liquor to uſe, as drink, in a long fit of the ſtone. 

387. Make poſſet-drink of three or four parts milk, and one of 
white-wine, Into two quarts of this poſſet-drink, ſcrape a nutmeg ol 
two; add a little juice of lemmon, and, if you pleaſe, ſweeten it © 
little with ſyrup of marſh-mallows. Take of this drink a conſidera” 
ble quantity at a time, and uſe it often in a day. Hs 

| 11 
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A good medicine for the ſtone, 


388. Sweeten a pint, or a quart, of new ale with pure honey, and 
boil it to the conſumption of about one half, ſkimming it well from 
time to time. Then diſſolve in it the yolk of a new laid egg; and 
let the patient drink a large draught of this mixture once or twice a 
day, till he find relief. 


A ſerviceable medicine in an aftual fit of the ſtone. 


289. Take the decoction, made according to the London diſpenſa- 
tory, for the ſyrup of marſh-mallows, but with half the quantity of 
the ingredients. This decoction being well clarified, let the patient 
Jake of it warm, fix, eight, or ten ounces at a draught, from time 
to time. 


A cure far the ſtone; taken out of the hiſtory of Barbadoes, written by 


Mr. Lygon. 
= 290. After the ſtoppage of urine for more than 14 days, the following 
medicine did not only break, but bring away all the ſtones and gravel. 
And in about three weeks after, the like pains returning, the ſame 
medicine had the like effect, within ten hours after the taking thereof. 
heat the dry pizzle of a green turtle, or tortoiſe, which lives in the 
ſea, to powdeg and take of it as much as will lie upon a ſhilling, in 
peer, ale, whifE-wine, or the like; and in a very ſhort time it will 
perform the cure. Theſe creatures are to be had eaſily, both at the 


SC aribee and Lucaick- iſlands. 
f To expel the ſtone in a fit. 


391. Diſſolve a large proportion of crabs-eyes powder'd,” in good 
hite-wine vinegar 3 and of this drink let the patient take from two 
Wpoonsfull, to five or fix at a time. 


h 5 For the ſtone. | 
392. Give every morning faſting, and every night going to bed, half 


dram of the powder of winter-cherries, in a draught of parſley, or. 


Erſmart-water, or in a glaſs of white-wine, 


, An often try'd medicine for the ſtone, whether of the kidneys or Mladder. 

1 393. Take of pure white-wine, or Rheniſb, and of fennel - water, each 
ne pint; mix them, and add half an ounce of live wood-lice well 

Feanſed, and one lemmon ſliced; let them infuſe in a veſſel well ſtopt, 


Wor four or five days, and then let the patient take about four ounces 
- i ta time twice a day. | 
0 


; of Dif p For the ſtone, 
it a 394. Dill arſmart in a common roſe- water ſtill ten: 
en- ll of the water in or before the fits. and give ſome ſpoon 
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9 3 A chymiſt*s ſecret for the ſtone. 

295. Take borax finely powder'd, and make it up with choice ty. 4 
pentine into pills, whereof one doſe ought to contain from one ſcrupl roo! 
to two; waſh theſe down with a few ſpoonsfull of the tincture of Lip. two 
num Nephriticum, made in water, or of cochineal; or if the caſe be nut! 
urgent, you may give from twenty to thirty grains of the borax, and ſix « 
about a fifth part of myrrh, diſſolved in two ſpoonsfull of the tinctun elec 
of Lignum Nephriticum. It ; 

| the 
To make a nephritic tindture, often found to relieve in the ſtonc. ” 

296. Calcine oyſter-ſhells till they be very white; of theſe take ty j 
parts, and one of Rheniſp-wine tartar ; pulverize them apart, and mix } 

them diligently z pour on the mixture a little fair water, and let th; ſ b 

; | yru 
ingredients work on each other till the conflict be over; then ſtir tis ounc 
mixture, and pour on more liquor; and when the efferveſcence ceaſa of th 
put on a little more, and ſo proceed till no conflict be made. Eyayy. hour 
rate it to a kind of ſoft mucilage ; digeſt this a while, decant the liquor, on tl 
and filter it, and you will have it, if it be not too phlegmatic, of a fine * 
red colour. Of this the doſe is from ten or fifteen, to thirty drops, 9 the 
more, in any convenient vehicle. and 

| * take 


An uſeful aliment for ſuch as are troubled with pains of the ſtone. 


397. Let the patient eat five or fix. onions roaſted, and ſparingly 
butter'd, either in the morning, at meals, or other times, if the ce 
be urgent. The diſtilled water of onion is, likewiſe, uſeful in the fame 
diſtemper, 


The medicine of a famous empiric for the fone. 


98. Take amber, ſea-horſe pizzle, and nitre, of each a like quan 
tity, (but in caſe of ulcerated kidneys, put only half the quantity a 
the amber) and an eighth part of nitre. Pulverize each apart, ad 
make them up into pills with Chio turpentine ; take fix. or ſeven pls 
(of about ten to a dram) morning and evening. 


For the fone. 


399. Take Straſburg turpentine two ounces 3 grind it well with tit 
yolks of eggs, and mix therewith the following | 02204 Take water! 
| pint and half, Sal Prunellæ an ounce and half; mix, diſſolve, and with! 
pound of honey, boil all into a ſyrup. The doſe is two or three ſpoons 

full morning and niht. | | 


11 
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An excellent medicine for the ſtone in the bladder. 


400. Take powder of comfrey-rootsan ounce and half, marſh-mallow 
roots three ounces, liquoriſe-powder two drams, ſeeds of daucus of Creet 


two drams, ſeeds of purſlane, and of winter-cherries, each half a dram, 
i nutmegs two drams, ſaffron one dram, the ſpecies Diamargariton frigid. 
ſix drams, ſyrup of marſh-mallows four ounces 3 mix and make a ſoft 


electuary; of which let the patient daily take the quantity of a walnut. 
It is good againſt the ſtone in the reins and bladder, but chiefly againſt 
the latter; as alſo againſt the ſtrangury, dyſuria, Sc. 


A famous lit homiſt's receipt for a ſoft ftone in the Bladder, after it has been 
cruſh'd and broken. | 


ſyrup of the five opening roots, and Syrup. Byſantinus, of each two 
ounces, compound oxymel one ounce 3 mix theſe, and take a fourth part 
of the whole in the morning faſting, and eat nothing after it for eight 
hours; take another fourth at night going to reſt, and the remainder 
on the day following, after-the ſame.manner. Then on the third day, 
Take lenitive electuary three drams, ſyrup of damaſk-rofſes two drams, 
the pulp of tamarinds one dram, diſſolve them in three ounces of Whey; 
and drink the whole in the morning early. On the fourth morning 
take a dram of the following powder, in a quarter of a pint of the 
following apozem, and half an ounce of the oil of ſweet almonds, 
Take ſandiver, or rather wood-aſhes, the powder of ſcorpions, or of 


ly | well-cleanſed earth- worms, Lapis Spongiæ, and Lapis Fudaicus, Acorus, 
ie the ſeeds of marſh-mallows, gromwell, mil-foil, ſaxifrage, of each a 
n: WF dram ; the ſeeds of lettice, and the four greater cold ſeeds, of each 


half a dram, the troches of winter-cherries, and pimpinel root, of each 
two drams ; make the whole into a fine powder. 

Take pellitory of the wall, and marſh-mallow root, of each a hand- 
ful, parſtey-ſeed, and liquoriſe, of each half an ounce, the ſeeds of 
winter-cherries an ounce 3 boil them in two quarts of rain-water, and 
one of white-wine, till half is waſted, and ſweeten the remainder 

with honey. Then, on the fourth day, eat a hedge-ſparrow with your 
8 ſupper, and afterwards anoint the loins, Pubes, and the whole region 
of the kidneys, with the oil of citron-ſeeds, and of ſcorpions : or theſe 
oils may be injected into the bladder. And thus continue the uſe of 
the powder, apozem, ſparrow, and the oils every day, till the ſand or 
fragments of the ſtone come away with the urine. 


4 A 1 
& 
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For à ſtrain. 


402. In the ſtrongeſt vinegar boil a convenient quantity of wheat- 
bran, to the conſiſtence of a poultis. Apply this, as early as may be, 
to the part affected, and renew it when it begins to grow dry. 


For 


401. Take the waters of melons, citruls, drop-wort, and parſley, the 
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leather, and apply it to the part affected, rnewing it, if need be, 


Medicinal Experiments. 


For a freſh ſtrain. 


403. Take wormwood, and pound it very well in a ſtone-mortit: 
then put into it as much of the whites of eggs, beaten to water, as vil 
make it into a poultis, to be applied to the part affected. 


A ſtrengthening plaiſter after a ftrain, or when there is any weakneſ, iy jj, 
joint. 


404. Melt down together, and incorporate two parts of diapalm: 
and one part of Emplaſtrum ad Herniam; ſpread this mixture (not very 


thick) upon leather, and lay it to the joint to be ſtrengthened. 


For a freſh ftrain, 


405. Make up clay with as much vinegar, as will bring it to te 
conſiſtence of a {tiff cataplaſm : then warm it a little, and apply it 
the part affected. 


For a freſh ſtrain. 

406. Take four ounces of bean- flower, and two ounces of vine. | 
vinegar 3 of theſe make a cataplaſm, to be applied a little warm o . 4 Pla 
the part affected: but if this ſhould prove too ſharp, boil two dran; 
of litharge a little in the vinegar, before you put in the bean-flower, = 41. 

0 and 1 
For a recent ſtrain. thin, 

407. Boil a handful of red-roſe leaves in a pint of claret-wine, fora 
little while, in a cloſe veſſel, till the liquor be ſtrong of the plant, | 
In this, well heated, dip a piece of linen or flanel, and wringing out 41. 
the moiſture, double it, and apply it hot to the part affected; ulinga We ſome 
fillet to keep it on. chat 

therei 
My lord Bacon's experienced medicine for a recent ſtrain or bruiſe. 3 a 

408. Boil a handful of freſh wormwood, in a ſufficient quantity d 
ſtrong ale, to the ſoftneſs of a poultis; then take it off the fire, an! 1 
when you apply it, which you ſhould do whilſt 'tis very hot, put“ We . ke 


it a ſpoonſull or two of common brandy. with n 
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A plaiſter for a recent ſtrain. 


409. Take — parts of the plaiſters called diapalma and oxycto- 
ceum, make of them a compounded plaiſter, to be ſpread upon tun 


twice a day. 
A remedy 


Medicinal Experiments; 


as te A remedy for a recent ſtrain. | 
410. Take two ſpoonsful of vinegar, and beat into it very well the 
white of an egg; and ſpreading it upon flax, or tow, apply it to, and 
keep it on the part affected. 


. fil For a freſh ſtrain. 8 
411, Boil brain in wine- vinegar to the conſiſtence of a poultis; apply 
it warm, and renew it once in twelve hours, for two or three times. 


To ſtrengthen a part weakned by ſublaxation. 
; 412. Spread Emplaſtrum Divinum upon ſoft leather, and apply it 
keeping it on for ſome time. 


An effectual medicine for a ſtrain. 


413. Take comfrey-roots, beat to a pulp, half a pound, powder of 
Japan earth four ounces, ſpirit of wine a ſufficient quantity; mix and 


apply it to the part. 


A Plaiſter to ſtrengtben the joints after the gout, and haſten the going off 
| | of the pain. 

414. Take of paracelſus and diapalma, of each a like quantity, melt 
and incorporate them exactly together, and ſpread the mixture, very 
thin, upon fine leather, to be us'd as a plaiſter to the part affected. 


: | A medicine, almoſt ſpecific, for a teneſmus. 

it 415. Mix balſam of ſulphur terebinthinated with linſeed-oil, or 
ſome other convenient oil, till the balſam be thereby ſo far allay'd, 
that the patient may well endure it; and then let him dip his finger 
_ and uſe it as a ſmall ſuppoſitory two or three times, or oftner 
in a day. * e Fhds | 


An experienced medicine to kill tettars and the itch. | 
416. Take of flower of brimſtone, ginger, and burnt-alum, of each 
a like quantity; mix them well, and of this mixture incorporate as much 
Frith new unſalted butter, as will bring it to the conſiſtence of an unguent. 
With this anoint the part affected, as hot as the patient can well endure 
it, and let it ſtay on all night; the next morning waſh it off with celan- 
dine- water. But when the patient goes to bed, he is to take a doſe of 
Wome alexipharmic medicine, as Gaſcoign's powder, Cc. to keep the 
Fumour from the maſs of blood: he is, alſo, to bathe the part often 
In a day, with celandine- water. 2 


2 Vo I. III. | Qaqqq | 4 remedy 
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Mp II xx. A remedy almoſt ſpecific for the tooth- ach. 
8 41%. Into a quart of red wine, put one dram of alum, and another 


andother di, Of acorns, a dram and a half of galls, and half a handful of dry'q d 


orders in the roſe - leaves. Boil to the conſumption of near half, and then take , 4 
teeth. from the fire; ſtrain it, and diſſolve in it a dram of Acacia, cut fm,jj, dra 
and with this liquor, a little hot, waſh the part ſeveral times in 2 — ſoft 
*Tis alſp excellent to faſten looſe teeth, being uſed in the fame liq 


manner. 


* An uſeful remedy for the tooth-ach, 


418. Let the patient lie on the ear that is oppoſite to the part 
affected, and into the other ear let fall two or three drops of the freſhl 
expreſt juice of rue, a little warm, and ſtop the ear lightly with fre 
black wool, or cotton. | Ss 4 


A very ſucceſsful external remedy for the tooth-ach, 


419. In the decline of the moon, in Auguſt, take the fruit called hipy 
with" all the fuzzy ſtuff that grows upon it; and wrapping it up inn 
piece of thin ſarcenet, tie it upon the arm, of the fame fide with th 
part affected, and keep it on as long as there is need. 


For the tooth-ach. 


420. Take a handful of red ſage, and a handful of clary ; ſtr 
them ſmall, beat them, and ſprinkle them with May dew ; then {tin 
out the juice, put it in a glaſs bottle, and ſet it in the ſun in a window; 
and when you uſe it, put three drops into a ſpoon, heat it over a candle, 
and drop it, blood-warm, into the ear; and let the patient eat a cruſt of 
bread, wet either in broth or paſſet, and chew it upon the teeth that ach, 


A good compoſition to ſtop a hollow tooth, and appeaſe the pain. 

. 421. Take two parts of fine ſugar, and one part of black round pepper, 
both finely powder d and mixt; put them into a ſilver ſpoon over tuo 
or three well-kindled coals: and when the ſugar begins to melt, take 
off the ooh and whilſt the mixture is yet ſoft, form it into littk 
grains, for ſize and ſhape ſuited to the part affected. 


| 28 82 To faſten looſe tet. 

422. Put maſtic, finely powder'd; upon the end of a handkerciiet, 
rub your teeth therewith twice or thrice in àa day 3! and chew malic 
often, Alſo boil pomegranate- flowers with mint or maſtic, in chte 
wine; and gargle, or waſh your mouth oſten with itt. 


| A medicine preſcrib'd to K. Charles I. 70 faſten the teeth. 

423. To a pint of ſpring-water put four ounces of brandy let the 
patient waſh his mouth with the mixture every morning, and twice d 
thrice a day beſides ; and let him, in the morning, roll, 2 a little whit, 
a bit of roch-alum in his mouth, | | ii 


4 
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An excellent medicine to faſten the teeth in ſcorbutic gums. 

424. Take of choice bole-armoniac two drams, choice myrrh one 
dram, roch-alum crude, half a dram, claret-wine one pint ; boil theſe 
ſoftly for a little while together; and let the patient uſe the ſtrained 
liquor twice, thrice, or oftner, in a day. 


To faſten teeth made looſe by the ſcurvy. ITY 
425. Anoint the parts affected with oil of myrrh, made, per deliquium, 
with whites of eggs boil'd hard. AE N 


A lation to faſten the teeth. 
b 426. In a quart of ring waters boil, for a while, one dunce of the 
© beſt Terra Faponica in groſs powder; and having filter'd the decoction, 
© Keep it cloſe ſtopt for uſe. | b ö 


A good aſtringent liquor to faſten looſe teeth. 

427. In a pint of red wine, infuſe about half an ounce of Terra 
Japonica, till as much as will diſſolve be taken up by the liquor; de- 
cant it from the feces, and keep it well ſtopt. 8 | x 


An uſeful liquor to faſten the teeth, and prevent the tooth-ach. 


d 

1 428. To a pint of ſpring-water; put half an ounce of clean ſal- 

armoniac; and with the ſolution let the patient waſh his mouth from 

. time to time. n 

of An innocent dentrifice, 

h, 429. Take maſtic, and dragons-blood, of each a ſufficient quantity 
© powder them, mix them together, and let the patient uſe them as a 
dentrifice. 

0 A good and innocent dentrifice. 

\ WY 430. Rub the teeth with fine powder of red coral, two or three times 


i: a day 3 then waſh them with water, in which Sal Prunellæ is diſſolved. 


To prevent the tootb-ach, and keep the teeth ſound. 

341. Let the patient frequently rub his teeth, moderately, with the 
aſhes that remain in tobacco-pipes, after ſmoaking 3 waſhing his mouth 
© with fair water not too cold. | 


ef, 

iſtic 

aret 
To appeaſe the violent pains of the tooth-ach. 

342. Make up a ſcruple of Pilule Maſticbinæ, and half a grain of lau- 


tte danum, into two or three pills, for the patient to take at bed · time. 
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43 3. Apply a plaiſter of Caranna, between the bottom of the er 
and the temples, on the ſide where the pulſation of the artery is the 
moſt manifeſtly felt. 


A good medicine for pain of the teeth, proceeding from rheum. 
434. Put of the powder of white hellebore, into a clean linen n 
like a nodule, about the bigneſs of a large pea ; and let the patient hold 
it between his teeth, with his head and face ſomewhat inclined, that 
the rheum may run freely out of his mouth. pt | 


Ber the aching of @ hollow bob. 
435. With oil of wax moiſten a little cotton, and thruſt it up into 
the tooth; letting it lie there till the pain be afſwaged. _ 


A powerful and experienced topic for a ſore throat. 

436. Take two new laid eggs, roaſted moderately hard, and the pyy 
of two well roaſted pippins ; beat them well together, and add an equi 
weight of poſſet-curd, made with ale. Having incorporated them all, 
apply the mixture very warm to the part affected ; ſhifting it once in 
five or ſix hours. | 


11 An approved remedy for a ſore throat. 

437. Take verjuice of grapes one ounce, honey half an ounce, crude 
alum a dram and half, ſea-ſalt half a dram ; powder the ſalts finely, 
and incorporate them very well with the liquors into the form of a Ini. 
ment: in this dip a long feather, and with it touch the part affected, 
gargling, between whiles, with a mixture of plantain, and red roſe- 
Water. 


An external remedy for à ſore throat. 


438. Sew live millepedes between the foldings of a piece of linen 
and apply them to the throat, in the form of a ſtay, to be kept on al 
night. 


a3 05 Aird remedy for a ſore throat. * 
439. Take bay. falt qry d, and powder'd ; put it into the foldsof ir to 
rag, in a ſufficient quantity to make a ſtay, to be ty'd about _ melt le 
throat; and apply it over night, as hot as the patient can endure it 
Fr a ſore throat, eſpecially if inflamed. _ 6 
440. Take a little handful of the leaves of common mallows, and * 0 
eight or ten figs; boil theſe for a quarter of an hour in a pint of e virgin- 


milk, and let the patient uſe it very hot and often. tn 


Medicinal Experiments. 


An experienced medicine for à ſore throat. Fs 

441. Take one dram of Album Græcum, burnt to perfect whiteneſs, 

and with one ounce of honey of roſes, make a linctus, to be very ſlowly 
let down the throat. | | 


An experienced medicine for a ſore throat. 
442. Into the foot of a worſted ſtocking, that has been-long worn, 
put a ſufficient quantity of good ſea-ſalt, well dried, or decrepited ; 
and this ſalt being put in warm, the ſtocking is to be tied about the 
E patient's neck, and kept all night. If by the next day the diſtemper 
be not removed, you may apply freſh ſalt, in the ſame ſtocking as be- 
A, OE ß // FO. 


© 4 iry'd medicine for a ſore throat, cauſed by acid humours in the internal. 


parts of it. 


* 443. Boil half a handful of the leaves of common mallows, in a pint 

of new milk, for half an hour; then run it through a clean cloth, and 
let the patient uſe it, a little warm, three or four times a day, as a 

© gargle : or elſe let him hold it in his mouth, ſuffering ſome drops to 
flide lowly down his throat. | 


For a ſore throat. 


444. Take a piece of greaſie linen- cloth, which, being doubled, may 
make a bag, in form of a ſtay, to reach from one ſide of the throat to 
the other, and contain as much matter as may make it an inch thick. 
This bag being filPd with common ſalt, is to be heated throughly, and 
apply'd to the part affected, as warm as the patient can conveniently 
Wendure 3 and when it begins to grow too cold, another like it, and 
well heated, is to be ſubſtituted in its room: and whilſt this is cooling, 
the other may be heated, and made ready for uſe; ſo that the part 
affected be always kept in a conſiderable degree of warmth, for about 
48 hours, if the remedy be fo long needed. | 


For a ſore throat. | 
445. Take the white of a new laid egg, by beating reduced into 
water; and with this mix ſo much conſerve of red-roſes, as will bring 


it to a ſoft maſs; whereof the patient is to let a little bit at a time 
melt leiſurely in his mouth. 


For a"fore throat. 


p 446. Take houſleek, and having lightly beat it in a ſtone-mortar, 
Preſs out the juice hard; to this juice put almoſt an equal quantity of 


Virgin-honey; mix them well, and add a little burnt alum, to give ES 
70 1. 


More. 


AA 


The thraſh, 541. Mix freſh juice of houſleek with honey enough to make it (wet, 
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Meyn gz un, diſcernible aluminous taſt : let the patient take this from time to une 


V with a liquorice-ſtick. | 
An experienced medicine for ſore throats. 
7. Take of ſcabious-water fix ounces, of wine-vinegar a ſp, 
ſpoonful, of beaten muſtard-ſeed, and of honey, each a ſpoonfil: 
ir and ſhake them very well together; then filter the mixture, 2nd 
uſe it as a gargle. n N 


Fur a ſore throat. 


448. Make a plaiſter of paracelſus, three or four fingers broad, and 
long enough to reach almoſt from one ear to the other; apply it tothe 
part affected, ſo that it may touch the throat as much as poſſible. 


A garele for a ſore throat. 

449. To four ounces of plantain-water, add three or four ſpoonsh 
of red roſe-water, and mix very well with theſe the white of an 
beaten to a glair : ſweeten the mixture with a ſmall ſpoonful of whit 
ſugar- candy, and let the patient uſe it often. 


An excellent medicine for tumours in the throat, and ſome other parts 


450. To a quart of new milk, put a handful of mallow-leaves, vith 
as much of the leaves of night-ſhade, ſhred ſmall ; let them boi), til 
the herbs be tender. Then put into the milk as much crumbs of vhite 
bread, as being ſtirr'd well with the other ingredients, will bring all to 
the conſiſtence of a poultis. This is to be ſpread upon a ſtay for the 
throat, or ſome other thing fitted to the part affected, and to be [aid 
on as hot as the patient can well endure it; and when it bepi 
cold, it is to be ſucceeded by freſh, made very hot, as tt 


* 


require. 


A remedy almoſt ſoecific, for the thruſh in children. 


and then add to it as much finely powder'd roach-alum, as will gie 
it a little tartneſs; put ſome of this mixture, with a feather, dom 
the patient's throat, as far as conveniently may be: the part affected 
ſhou*d alſo be touched once more within an hour after. 


For the thruſh in young children, or a ſore mouth. 

452. Fill an egg-ſhell with the juice of red-ſage, ſet it on hot em. 
bers till it boil, and ſkim it whilſt any ſkum ariſes ; then take the 
quantity of a pea of powder'd alum, and half a ſpoonful of hone) 
and let this be put in the egg, and boil it a little; and when cold, ri 
the child*s mouth herewith as often as you ſee cauſe. | 4 
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Medicinal Experiments. 


An excellent poultis to ripen tumours. 

453. Take eight ounces of fig two ounces of white-lilly-root, and 
two ounces of bean- flower; boil theſe together in water, to the con- 
ſiſtence of a poultis, to be ſpread thick, and laid warm upon the part; 
and to be ſhifted as often as it begins to grow dry. 11 


A medicine that cured an obſtinate tumour of the knee. 
454. Take a green colewort-leaf, with red veins or ſtreaks, and hav- 
ing cut the ribs flat, and almoſt level to the reſt of the leaf, bruiſe it, 
and apply it to the part affected, renewing it once or twice a day. 


An effeftual fomentation for fwellings,  accompany*d with Harp humours. 
E 455. To a gallon of ſpring- water, put as much dry'd ſage, as will 
afford a — decoction; in which, when it firſt grows hot, caſt about 
two ounces of Caſtile- ſoap, and let it diſſolve therein. With this foment 
the part for a good while together. 1 


An excellent plaiſter to diſcuſs tumours that may be reſolved, and ripen thoſe 
| that it cannot diſſipate. _ 


456. Incorporate with the Emplaſtrum de Sapone, about a fourth part 
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Tumour. + 


Jof Balſamum ſulphurts terebinthinatum, and uſe it as a plaiſter; or in like 
| manner, Diachylon cum gummi; renewing it once in two or three days. 

e | a T 

. | A plaiſter to diſcuſs or ripen tumours. 95 

5 457. Take of yellow wax, frankincenſe, and roſin, of each four 


maſs into a roll for uſe. 


An excellent medicine for the vapours, or fits of. the mother. 
458. Take ſagapenum, diſſolved in vinegar of ſquills, ſtrain'd through 
vt, ga ſieve, and again thickned ; ammoniacum, in like manner prepared, ſteel 
ire prepared, myrrh, and the facula of bryony, of each half a dram, Eng- 
mn % faffron, caſtor, of each a ſcruple, borax two ſcruples, ſyrup of 

$ 3/£cva5 a ſufficient quantity; mix, and make pills of a convenient big- 
8 neſs to be ſwallowed. of which take three, morning and niglit. 

i (1 2805 e I. 4 ner vdus. 2 15 'S | . & £ 
459. Take two parts: of ſtrained Callunum, and one part 'of Aſa 
© ſctida, ald make thereof a plaiſter, as big. as the palm of ont*s'hand 3 
leaving a broad edge, quite round: and pong & laige pie of cotton 
in the middle, apply it to the navel. „Als Vito i BIITIH 
Arough 


ounces; melt them together gently, and being ſtrained, : make up the 


Vapour c 


1 D SIO 05 HENCIVSNUT IL MI n 9001 
dn uſeful Plaifter for the vapours, ſpleen, and fhirtneſs of breath, when i 
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Veſicatories 
to make, 


Ukers. 


Venereal dij- 


A rough emetic, by which the venereal diſeaſe has been often cured. 


460. Take good mercury ſublimage, and Yenice-treacle, of each gy, 
ounce z mix them together, and put them into a quart of ſpring. water; 


ſet them in balneo, to diſſolve in a cloſe veſſel; and of this liquor wel 


ſettled, let the patient take about half a ſpoonful, or a ſpoonful, but 
never above a ſpoonful and a half, in four ounces of warm ſmall ale 
in the morning faſting, and once in the afternoon, or evening; the 
ſtomach being empty. Every ſecond day intermit, and give a gentle 
urge. 
* | | Againſt a vertigo. | 
461. Take of cyprus-roots two ounces, of aniſeed half an Ounce ; 
make of them a very fine powder, and give as much as will lie on 3 
ſix-pence, in a ſpoonful of wine, beer, or ale; going to bed. 


A ſlow, innocent way of making veſicatories without cantharides, 
462. Put to a handful of crows-foot, about half a ſpoonful of muſtard; 
and beat them very well together, to the conſiſtence of a poultis, to be 
ſpread thick, and kept on for twelve or fourteen hours, 


A good medicine to raiſe bliſters. 

463. Upon. half an ounce of powder'd cantharides, put two or thre 
ounces of good ſpirit of wine; let them lie together for four or fire 
days, that the ſpirit may acquire a good tincture 3 then filter it, anddip 
into it a piece of linen cloth, ſix or eight times double, and of the figure 
and ſize deſired. This cloth being throughly wetted, and cover'd with 
a melilot plaiſter, to keep it on, muſt be applied to the part. At the 


end of five or fix hours, you may take off the plaiſter and the linen 
cloth; and find the bliſter raiſed. 


To raiſe a bliſter without cantharides. | 
464. The ſeed of Clemmatis Peregrina, being bound hard upon an 


part, will, in an hour or two, have an operation, like that of another 


1 


veſicatory. 
abr 1130 IO Oo. W110 v0 | 
ho quit 1g A water for ulcers and ſores. one e. 
465. Take a ſolution of Venetian ſublimate; and having made, vith 
very good quick - lime, as ſtrong a lime water as you can, drop this upon 
the diſſolved ſublimate, till it precipitates no more reddiſh matter: % 
ſoon as you perceive the liquors act no longer upon one another, pou! 
the mixture into a filter of cap-paper —— retaining the _ 
coloured precipitate, , will let paſs an indifferently clear liquor, to, 
e in e . Thee pare alice may be hevewich wall 
et an the lame. 8 r Ira 5 04 37 2 fc 71 . 4 
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466. Lightly burn to aſhes, the groſs ſtalks on which the red cole- 
wort grows, and, with any fit addition, make a cataplaſm, to be ap- 
ply'd to the ulcer ; and ſhift it at reaſonable diſtances of time. | 


A try'd medicine to make a quick exfoliation of a carious bone. 

467. Take the thigh-bone of a man, and having burnt it black, re- 
duce it to a fine powder, to be carefully ſtrewed all over the part to be 
exfoliated, after ſome drops of chymical oil of ſavin have been em- 
© ploy'd to wet and ſoften the part, and make the powder ſtick well : 
thus done, dreſs it up, and *twill ſeldom require a third application. 


A try a medicine for an ulcer in the womb. | 
43568. Of true Bitumen Fudaicum, reduced to very fine powder, let 
the patient take above a dram at a time, in any proper vehicle, once 
or twice a day. 


An aſtringent liquor, of great uſe in ulcers, and ſome wounds. 

469. Boil two drams of choice Catechu, or Japan earth, in a quart 

of ſpring- water; pour off the clear, and with it, by injection, or other- 
wiſe, dreſs the ulcers or wounds. | | 


| | For outward ulcers. | 
470. Take the green bark of oak, and chop it all together, both 
inſide and outſide, in very ſmall pieces; pour thereon good lime- 
i vater freſh made, and let it infuſe, till the liquor has acquir'd a deep 
n tincture, With this dreſs the ulcer once or twice a day. 


A ſucceſsful water for ulcers and ſores. 


471. To a quart of ſpring-water, add one dram of mercury ſubli- 
mate, finely powder'd; and when *tis quite diſſolv'd, drop into the 
ſolution, ſpirit of fal-armoniac, till no more will manifeſtly precipitate. 
Then filter the mixture through cap-paper, and reſerve the precipitate 
Por other uſes. The liquor that paſſes keep cloſe ſtopt in a glaſs ; and 
hen you uſe it, dip linen rags therein, and apply them to the part 
ffected twice or thrice a day. | | 


Pon 

* A ſpeedy remedy for fits of vomiting. 

pour 472. Take a large nutmeg, grate off one half of it, and toaſt the 
inge: at fide of the other, till the oily part begin to ouze out 3 then cla 
o be t te the pit of the patient's ſtomach, as hot as he can well endure it, 
ld, ad let him keep it on whilſt it continues warm; and then, if need be, 
oths, Nut on another. IN | ” 
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A famous empirical medicine for a ſtubborn ulcer. W 


Vomiting. 
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Mzpicixz. 
ä | Emetic drops. 4 
473. In compliance with ſome ingenious phyſicians, and others, who 
have often employ'd a medicine, that goes under the name of m We 
emetic drops, I ſhall communicate the oe pris of them; without alt 
preſſing their uſe any otherwiſe, than by declaring, that ſeveral pa-. tw 
ctitioners in phyſic, of differing ſentiments, agree in aſſuring me, they of 
have not yet found any emetic to work ſo effectually, nor with more 
eaſe and ſafety, than this liquor; which ſome of them prefer, by 
much, to other antimonial vomits 3 and efpecially to the infuſion of 
Crocus Metallorum. | | a v 
In preparing my vomitive liquor, I have not always employ'd the vel 
ſame proportion of the ingredients *tis made of; nor did I find it nece{. 
fary to be nice in this particular. But the proportion I ſomewhat pre. 
fer, is to take two parts of well choſen and finely powder'd antimony, F 
and three parts of ſpirit of wine; which ought to be rather mode. app 
rately ſtrong, than too much rectified. Theſe are to be diſtilbd to. tO t 
gether in a glaſs retort, fitted with a large receiver, till there come 
over a great part of the menſtruum ; which will uſually, towards the 
cloſe, be accompanied with red flowers, that muſt be ſeparated by 4 
filtration through. cap- paper; and the clear liquor put into a glab, the 
not newly waſh*d, but dry on the inſide, to be kept cloſe ſtopt from occa 
the air. 
\ The doſe is uſually, to grown perſons, eſpecially at the firſt time, An | 
from four or five, to ſeven or eight drops. The vehicle may be a 
ſpoonful or two of wine, -black-cherry water, or ſpring water; drink 4 
ing up the liquor immedately after mixing, becauſe there will ſome then 
precipitation be made; and then taking two or three ſpoonsful of the Juice 
{ame vehicle to waſh it down. It uſually begins to work early, and ſidet 
does it without cauſing near ſo much ſtraining as vulgar emetics, and 
yet makes large evacuations. Having had occaſion to keep long by me Fur, 
ſome vials of theſe emetic drops, I obfery'd, that in time, there began 
to ſubſide a white powder, wherein a large part of the vomitive faculty 4 
of the medicine may be ſuppos'd to reſide 3 therefore *twill be bet of g 


either to employ the liquor ſoon after *tis made, or to. ſhake the vul 
well, juſt before *tis adminiſtred. 


For ſharpneſs of urine. 


. Diſeraers 474. Take of the dry matter that divides the lobes of the kernel 
From the of walnuts,” beat it to powder; and of this give about half a dram u 
8 a time, in a draught of white- wine, or poſſet-drink. made with it, ® 

any other convenient liquor, | 


Medicinal Experiments. 


Bliſtring plaiſters, 
475. Take mallows two handsful, gum-arabic two drams, barley- 
water a ſufficient quantity; boil all to a quart 3 to winch add ſweet- 
almonds blanch'd one ounce, of the four greater cold ſeeds, of each 
two drams. Make an emulſion, ſtrain, and add two ounces of ſyrup 
of marſh-mallows 3 and of this drink at pleaſure. 


An eaſy diuretic. 
476. Peel off the inner ſkin of an egg-ſhell, then beat the ſhell to 
a very fine powder : give about a ſcruple of it at a time, in any con- 
venient vehicle. 


A powerful medicine for the ſtoppage of urine. 

477. Fry chervil with a ſufficient quantity of oil of walnuts, and 
apply a por 7g made of it, very hot to the navel 3 and, if need be, 
to the Os pubis, or ſhare-bone. 


— 


For a retention of urine, 

478. Fry chervil well with freſh hogs-lard, and lay it very hot upon 
the patient's navel, and the adjacent parts; ſhifting it, if there be 
occaſion, once or twice. * 0s 


An approved medicine to drive the ſtone, and cure ſuppreſſion of urine pro- 
ceeding from it. | 
479. Take the roots of wild garlic, by ſome called crow-garlic, wipe 
them clean, ſtamp them well in a ſtone mortar, and ſtrain out the 
Juice 3 with which make a moderate draught of good white-wine con- 
ſiderably ſtrong, and let the patient take it once or twice a day. 


For ſharpneſs of urine, obſtruftion of the menſes, and their flowing too much, 
if the diſtemper be not obſRtinate. | | 
480. Give about half an ounce at a time, of the newly expreſt juice 
of ground- ivy, in a convenient vehicle. | 


An old litbotomiſt's medicine for ſuppreſſion of urine. | 
481. Give about fifty grains, or one dram, for a doſe, of the Pulvis 
Holland: ; and if the neceſſity be very urgent, you may give from one 
dram to four ſcruples, or a dram and half; not neglecting in the mean 
while other proper remedies. 5 þ : 


. For ſuppreſſion of urine. 115 9 | 
482. Give about a ſpoonful, at a time, of bruis'd muſtard-ſeed, in 
any convenient vehicle, 
Rrrr 2 A medi- 


Mzeop1icine. 


An excellent emulſion in caſe of ſharpneſs of urine, eſpecially if cauſed by WW NV 


Mevicine. 


WNW 


it into two doſes, whereof one is to be given a few hours after the 


For wwerts. 


The awhites, 


Medicinal Experiments, 


A A medicine alm:ft ſpecific for the ſuppreſſion of urine, 
483. Intuſe two handsful of the flowers of French-lavender, in , 
good heat, ina pint of brandy ; and of this infuſion give a ſmall yine. 
glaſs ſull at a time, | 


* 


A try'd medicine for a ſuppreſſion of urine, that is not very o)ſtingte, 
484. Diſſolve half an ounce of choice Caſtile ſoap, in half a pint af 
white-wine, or ſome appropriated liquor; paſs the ſolution through , 
woollen filter, that the more unctuous parts may reſt behind, an the 
liquor paſs more clear; put to this five or fix grains of ſaffron: divide 


other, if the firſt do not operate well. 


An experienced remedy for making bloody urine. 


485. Take the waters of, the black alder, and of mallows; of eich 
three ounces, ſyrup of comfrey one ounce 3 mix them, and let the 
patient take four ſpoonsful four or five times a day. 


 A- powerful. diſſolving ointment for warts and tumors. = 4 
486. Fake May butter, having melted: it in a moderate heat, mix | en 
with it, by little and little, as much oil of tartar per diliguium, as wil mY 
give it a ſenſible ſtrong taſt. 
An empiric's boaſted remedy for the whites, 3 be 
487. Make a ſtrong decoction of the herb ladies-mantle, and lt the mak 
patient drink of it about half a pint. every morning faſting ; and if tie or tl 
caſe be urgent, make an injection of the ſame plant, boiled very ten- 
der, and let the patient make uſe of it from time to time. N 
An excellent remedy for the whites in Women. 1 5 Ny 
488. After due purging give two, three, or four grains of laudanum; of th 
and inject four or ſix times a day, the following. S abou 
Take ſpring-water two quarts, white vitriol, and roch-alum, of exch 
two ounces.: powder, mix, and diſſolve. Let the liquor ſettle, and ut 
only the clear.. 49 


489. Shred into a pottle of ale, two ounces of white iſing- glaſs, and 


twice a day. 


 A:powerful medicine for the whites. 


in a looſely ſtopt veſſel, let the liquor ſimmer till about halt 1 waſted; 
ſtrain the reſt, and give of it two or three ounces at a time, once & 


I 
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For a whitloy. 


490. Beat ſhell-ſnails very well, with a convenient quantity of par- With. F 
* fley, to be applied warm to the affected part, and ſhifted two or three 


times a day. | 


A try*d medicine for a whitlow. | 
491. Beat houſe-ſnails, ſhells and all, in a ſtone-mortar, till they be 
reduced to the conſiſtence of a cataplaſm; which apply ſomewhat 
warm to the part affected, and keep it on for ſixteen or twenty four 
hours, renewing it occaſionally. | | Fo 


i An excellent remedy fer wwhitlows on the fingers, 

492. Take a reddiſh or blackiſh ſnail, of the ſort that has no 
ſhell, and having beaten it in a ſtone mortar to the conſiſtence of a. 
poultis, apply it to the part affected; renewing it once or twice, after 
it has been kept on for ſome hours. 


For women in labour, to bring away the child. 


493. Let the patient rake about one dram of choice powder of 7,,4.medi-- 
myrrh, in-a draught of Rbeniſo wine or ſack; or ſome other more cines. 
temperate vehicle. ; 


An often proved remedy to cleanſe the womb of à lying-in-woman. 

494. With the juice of ſheeps-forrel, and ſome of the ſtrong infuſion 
of the ſame herb, made in water, and a ſufficient quantity of ſugar, 
make a ſyrup : of which. let the patient take about a ſpoonful twice 
: WE or thrice a day. | | 


An experienced medicine to cleanſe the womb. 

495. Take a large white onion, cut it into ſmall pieces, and boil it 
in a pint of water, or leſs, as if it were to be dreſſed for eating. And 
of this decoction give ſeven or eight ounces for a doſe, mix'd with 
about half an ounce of freſh oil of walnuts. 


fe Jo cleanſe the womb, eſpecially after child. bearing. 
| 496. Take a large white onion, about four ounces in weight, and 
boil it in about a pint of water, with any thing fit to make a very 
thin broth, till a third part, or more, of the liquor be conſumed: 
1 of this broth, which may be made a little palatable with nutmeg, Sc. 
4; wle patient is to take ſix or eight ounces, twice or thrice a day. 
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For a Prolapſus Uteri. 


497. Apply to the patient's navel a pretty large cupping-glaſs ; but 
let it not ſtay on above a quarter of an hour, for fear of injuring the 
part it covers. 


A good vehicle for ſeveral remedies, being of itſelf uſeful againſt the jaundice, 
and worms in children. 
Remedies i: 498. The diſtill'd water of the huſks of walnuts, is a very good 
— vehicle in ſeveral diſeaſes; particularly in the jaundice: ' tis a cordial, 
and exceeding proper to be mixt with juleps in fevers. Tis, alſo, an 
excellent medicine againſt the worms, eſpecially for children. 


An approved medicine againſt the worms in children. 
499. Infuſe one dram of clean quick-filver all night, in about two 
ounces of the ſtill'd water of goats-rue ; afterwards ſtrain and filter 
it. This quantity is to be given for one doſe. 


An experienced ointment for the worms in children. 


500. Take rue, wormwood, and ſavin, of each a ſufficient quantity 
and with May butter, or freſh hogs-lard, boil the herbs ſoftly, till you 
have brought the mixture to be very green. Then ſtrain it, and put i 
up for uſe ; when you employ it, firſt anoint with it the pit of the 
ſtomach, and part of the cheſt; and after a while rub it pretty vel 
upon, and all about the navel. 


A powerful remedy for freſh wounds. 
For wounds, 501. With the juice of celandine, dreſs recent wounds and cuts, 
| inſtead of a balſam. 
A balſam to ſtench the blood of freſh wounds, and to heal them }peedily. 
502. Take good Venice turpentine, and in a limbec diſtil off a large 
part of it with a very moderate fire, till there remains a thick {ub- 


ſtance, of a liquid and balſamic conſiſtence; which is the ſubſtanc! 
we ſeek for, and ſhould be apply'd as a balſam. 


An excellent wound-drink. 

503. Take harts-tongue, liver-wort, wood-bugle, wood - ſage, wood- 
betony, ſouthernwood, wormwood, alchoef, bugloſs, ſcabious, ribwort, 
white-bottles, mugwort, comfrey, mint, agrimony, ſtrawberry and 
violet-leaves, cinquefoil, daiſie- leaves, roots, and flowers, wild honey: 


ſuckles, wild angelico, avens, plantain, clowns, wound-wort, hawthor!- 
buds, oak-buds, and bramble-buds. 


Gather 
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Gather the herbs in May, or as many of them as can then be had; Mepicins. 
and the buds in March, as ſoon as ever they appear; meaſure them, W WW 


and take equal quantities of them, dry them ſeverally in the ſhade ; 
and, when throughly dried, put them up in bags, and ſo keep them 
for uſe. | 

Then take one gallon of ſpring-water, one pottle of the beſt white- 
wine, and two good handsful of all the herbs, mixed well together, 
being dried ; bur if green, then one good handful of each. Boil 
chem in a pipkin to the conſumption of half; then ſtrain it out, put 
to the liquor a quart of honey, let it boil again, ſkim it; and when 
cold, put it up into bottles, ſtopt very cloſe. Let the patient drink 
morning and evening about a quarter of a pint, faſting for one hour or 
two after. The liver-wort is beſt to be put in green. If you uſe this 


for any ſore or ulcer in the body, lay a ſearcloth or plaiſter to it, of 


Unguentum Apoſtolorum, Emplaſtrum de minio, or a plaiſter of honey and 


wax. | 
This drink is effectual in ſores, old or new, womens ſore breaſts, 


putrefied bones, cauſing them to ſcale ; *tis good for an ach in the 


ſtomach, it hath cured the king's evil, and cauſed bullets in the fleſh 
to come out, tho? they had long continued there. 


An often try'd digeſtive, to be uſed inſtead of baſilicon. 
504. Take twoounces of good Venice turpentine, and incorporate very 
well with it the yolks of two freſh eggs, and add to it a little ſpirit 


of wine occaſionally ; with this dreſs morning and evening, laying it 
on thicker, if the part be near ſome nerve, and thinner, if it be 


fleſhy or moiſt, 


An excellent balſam for any green wound. 


505. Take oil of St. Jobn's-wort, and Venice turpentine, of each a 
like quantity; ſet them over the fire in a gentle heat, for half an hour, 
that they may incorporate. 


The End of the Third Volume. 


DL 681 ] 


A GENERAL 


1 ND E * 


TO THE 


THREE VOLUMES. 


N. B. The marks i. ii. iii, dire to the Volumes, firſt, ſecond, and third + 
the numbers following thoſe marks, to the pages of each Volume ; and the 
letter n. to the notes in thoſe pages. Thus i. 10. n. directs to the nate in 


the tenth page of the firſs Volume. 


*% Accidents, what. f 
|» Aches, remedies for them. iii. 603, 604 


—— — LU 


; | A. 


| Cajou, its ſtain how taken = 
A Acetum Philsſophorum, K what. 
Ill. 557 


. hb 199, 207, 208 


Acidities in the blood > A remedy for 


them. i, 604 
Acids and alkalies, not the Fete of 
diſſolution. 1 533 


How diſtinguiſh'd from alkalies. ii. 6, 


64, 71, 73 
Convertible into alkalies. i. 258, 259 


Uſeful in dying; . 


Acids and alkalies ſtrike different co- 
lours in vegetables. ii. 76 
Acid and alkal ne ſalts turn fp 
rous bodies red. | | 
Why the ſame acids have different ies | 
fects in producing colours, 
Vor, III. 


ut. 80 


| Acid ſpirits PE iii. 380—384 


7 diſcover their quantity of ſalt. 
lil. 432. n. 


2 The requiſites to make acids work on 


alkalies. ii. 385. n. 
Acid and alkali, the hypotheſis of 
them examin d. lil. 432—441 
Acids act by means of their falt. iii. 


432. n. 
May precipitate the ſame bodies as 
e in. 433 


Their difference. i i, ee 


Not to be judg'd of by the taſte, 
in. 436, 437 


The notion, nature, and force of acids. 


11. 437, 438. n. 
A new — of acid and alkali. iii. 
| | 437, 438 


«rec | The 


IN D E X. 


The notion of acid and alkali 8 

ä 11. 55 
Acids, how they affect the blood. iii. 
| 451 
How they affect the ſerum. iii. 467 
Whether contain'd in the blood. 


ili. 457. 06/474 


Whether in the human body. ſil 438 
To diſcover a ſmall degree of aci- 

"Tf FUity. iii. 511 
Aids may cauſe diſtempers, whereof 
they appear to be the remedies, 

ill. 555, $58 

Several ways of n acids. iii. 


586,567 


Acids of various kinds producible in 
the Human body. 
Acids Eoagulate the blood knd anim 


fluids. lit. 5 - 
Acids not the ſole cauſe of diſeaſes. 
tit. 5585 559 


Acids * *** mortified, do not 


always yield a precipitate. Ui. 5 59, 


Acids may prove correctors. iii. 585 | 
Adoration due to God. ll. 275, 277 
Alber, what. i. 290 


Its exiſtence examin'd. ii. 504—508 
After-birth to bring away. ili. 604 
Agate, a motion in the parts of it. i. 462 

Changes colour in the fire. iii. x06 

How form d. | 1 132 
Ares, remedies for them. i. 14, 80. ii. 

548, 604 —607 

Mhende their cold and hot fits. i. $50 

heir cauſe. a 

"Rare i I Scotland. 

Hr, hat. m. 16 
4 Its origin. ili. 264. n. 
| _ ingredients of free Kinds. fil. 1 7 

Its en be n ſtate depends 
bterraneous eftlu via. iii. 

523—544 

Ts aiſcover its Wholeſomenels or un- 
Wholeſomeneſs. i. 54 
The air more depraved than corre&t- 
ed by effluvia from the earth. iii. 


524 
Strange effects of it on a mountain in 
eru. i. 89, 90. 


* Promotes volatility in * i. 386. n. 
| Generated from | xed bodies. i. 386. n. 


Hi. 81 \ 


ü. 70,791,529 


Why heavier than vapour. i. 386, n. 
duſceptible of effluvia that may Cauſe 
meteors and difeaſes. : — 
Strain'd thro' wood. 
A ſtrange effect of a So — 
motion in it. 475,476 
Its rarity-at different . i. 673 
Whether the primum frigidum. i, 646, 

647 

Its temperature very unequal on 

hills of Ceylon. han; ili. 5 
Experiments and obſervations upon 
its temperature, I, 650—665, jj, 

3 
Its three regions notional. g li : f 
A ponderous body. it. 286, 410, 41; 
Its gravity to water. i. 17 8.11. 451—45;, 
515,516,618 


| Weigh'd variouſly. li, 286, 410, 411, 


Ill, 59 Fl 
Its weight and ſpring aſſerted. ii. 10 
412. 679 —683, 691. 44h 


452, 
Changes the colours of bodies, ii. * 
li. 28—30. 91, 9 
Its Intereſt in the production of co- 
lours. U. 622 
Exceeding ſharp in ſome places. i l1, 430 
In a violent ſtate. i. 469, ii. 123 
Proofs of its preſſure. 1i. 689, n. 5 
Its preſſure manifeſted to the eye. i. 
5 703, 704. 
Its different preflure at different 
-. . heights and different parts of the 


ear th. Y ii. 48, 49 
Raiſes water in a to a certain 
eight. ij, 300, gil 
r Whe der it has a principle 8 leyity, 
. 363—36 

1 The preflure of i its Tring under wi 
1 —_ 365 —667 
Kr bubbles in the exhauſted _ 


Hir, odd alterations in it. U. 42345 
Fe relitance. | | ii. 309 
Its different moiſture at different 


times. ii. 377 
Moiſture in the air the cauſe of col 
ruption in bodies. ji, 61 


To judge of this moiſture, u. 377) 37 


How to increaſe this ſpring. 
Its elaſtic force or dilatation meaſur d. 


Ill effects of this moiſture. ii. 39 8—390 
A moiſt air unwholeſome. ili. 25 
The great power of this moiſture on 

various bodies. il. 382—386 


An inſtance of a prodigious moiſture 


in the air. ili. 25 
The air's moiſture the cauſe of the 
overflowing of the Nile. iii.69 
The uſefulneſs of making experi- 


ments upon it. li. 407 
Air-pump, its origin. it. 407 

Deſcription. ll. 408 
Farther improvement. ii. 474, 475, 
$55, 556 


Phenomena, ii. 410—41 2. 683—697 
The law or manner wherein it ex- 
hauſts the air. ii. 410. n. 
The modern air- pump deſcribed. ii. 
409. n. 


Air, its ſpring and preſſure explain d. 


ii. 410—412, 667-—669 


Objections againſt its ſpring examin'd, 


it, 65 2—657 


In what proportion to the force em- 


ploy'd, it is condenſed or dilated. 

i. 669—673 

Its elaſtic ſtructure explain d. ii. 410, 
411 

'The great ſpring of included air. ii. 
412—415. 475—477 

li. 413, n. 


ll. 414,415, 470 
Whether air may be generated or 
tranſmuted. ii. 429—433 


Contain'd in yarious bodies. ii. 425— 


434 
and liquors. ji. 531,'5 32 
Its gravity when expanded under Wa- 


— 


cer, IL 435—437 
May be of different denfities in diffe- 
rent places. li. 445, 454 
Its penetrating power. ii. 45 O, 451 


Will force thro? ſome fluids. iii. 51 


Whether it can paſs thro? rn 


11. 704—706 
Rarified by heat. i. 451, 452 
Abounds with light. ii. 456 
Its effects with regard to light. iii. 


57—51 


Its ſhare in various phenomena. i. 286, 


287 


IND 


E. X. 


Why it freezes not. i. 307 
Its parts variouſly agitated. i. 315 
_ of affording a liquor and a 
alt I5 
Alterable by unſuſpefted cauſes. 5 il. 
458, p 


How it regards cold and heat. i. 
—665, Ii. 460. iii. 2 
The temperature of its different re- 


gions. | | 1. 693—695 
Its uſe in reſpiration. f. 465—472 
Thicken'd with ſteams, is unfit for re- 

ſpiration. ii. 466, 467 
How reſtorable from ſueh a ſtate. 

ii. 468 


How long a quantity of air will ſerve 
for reſpiration. iii. 74. n. 
Some creatures will long ſuſtain the 
want of air. 11, 470, 471 
The uſe of its ſpring. i. 471 
Its neceſſity to the life and motion of 


animals. ii. 471, 4725 547, 548 


8 May differently modify the motion of 


the particles of bodies. ii. 473, 474 
Raiſes weights by its ſpring. W 
| 5 f 


is external force of its natural ring 
pon ſolids. li, 481, 482 
Its pri nng raiſes quick-ſilver and water 
rent heights. ii. 485, 486 
Whether it contributes to the elaſticity 
of bodies. ii. 487, 488 
To make its preſſure ſenſible. ii. 490 
Its Ae to raiſe quick-filver, tho 
ſeeming to preſs $iGadvantageouſly. 
H. 494,495 
To meaſure the foree of its ſpring. 
We $13,514 
To make a ſmall quantity raiſe a 
great weight. ii. $14,515 
Its efficacy in the production of flame. 
il. $17—519 
The relation between 'it and the vital 
flame of animals. ii. 524, $25 
Its effects on animals when rarified 
li. $37,538 
Retains its preſſure, tho' unfitted for 
reſpiration. 1.543 
How render d unkit for . 
ti. 544 


ET 


5 


SI 2 


* = 
, : lf I - * 
4 * * * 


Rarified to a ſurprizing degree with- 
out heat. ii. 549—551 
Its ſpring variouſly increaſed and di- 
miniſhed. lil, 19—21 
The duration of its ſpring when ex- 
panded. ii. 55 1553. En. 
Condens d by cold, and violently com- 
preſs d without engines. i. 626—629 

1. 5535854 

A table of its condenſation. ii. 671 
How far condenſed by the cold of 
England. i. 654, 655 
Greatly rarified by art. i. 468 
A ſurprizing difference in the extent 
of the ſame quantity rarified and 
compreſs'd. ii. 554, 55 5. Tn. 


A table of its rarifaction. ii. 673 


To condenſe and rarify the ſame par- 


cel. ii. 562 
To determine the force of its expan- 
ſion. iii. 47, 48 


The figure and ſtructure of its parts. 


ll. 5 55. n. iii. 17 
Attempts to produce air and examine 


it. lit. 23 
To produce artificial air. ii. 560. iii. 
ol 21—23 


Deſtroy'd or imbibed by liquors. iii. 2 3. 
To transfer artificial air. ii. 5 60, 561 
To filter air thro' water. ii. 5 61, 562 
Produced from bodies. ii. 565—568 
Its production hinder'd in bodies. ii. 
e 568—577 

Artificial air produces different effects 
from the common. ii. 577 —588 
Compreſs'd air has different effects 
from the common. ii. 588 —595 
Artificial air, its effects upon animals. 
li: 595 600 
Artificial air deſtroy'd. ii. 626, 627 
Extraordinary Productions of air. ii. 
r 612—618 
Produced with different celerity in 
vacus and common air, ii. 627-629 
The obſervations to be made upon it, 
towards giving the natural hiſtory 
of a country. iii. 5 
Heads for a general hiſtory of the 
air. | lik. 15, 16 
Solid, mineral, and unelaſtic bodies 
afford it. iii. 17 


oo no N * * — 
. 1 * 5 
a © «A. 


IN DE X. 


Fountains made to play by its ſpring, 
Ul, 18 


How dryneſs in it may produce ky 


change of bodies, Ill. 23, 24 
Obſervations upon its ſtate as to dry- 
neſs and moiſture. +. iii. 232; 
Terreſtrial ſteams in the air. iii. TH 
| 26— 
Celeſtial influences in the air. ii. a 
Sulphur in the air. ili. 31—33, 31 ” 
Its operations on ſounds. lit, 41, 
Its weight, with the effects thereof 
Il, 4lmy; 
What quantity preſſes upon a — 
inch. ii 47 
Generative, maturative, eorruptiye 
and diſſolving powers in. the air. 
iii. 61—63, 82-8, 
The air of Jamaica rots ſilk. iii. 6 


Ihe air of Braſil changes the colour 


Render'd poiſonous by paſſing tho 
hot metals. iii. 63.0, 


Its effects on the colours, taſtes, and 
textures of bodies, iii. 64, 83, d, 

| 93,92 
Uncommon quantities introduced in 
to bodies by the air. i11.. 68,69 


Experiments to manifeſt hidden quz- 
_- - lities in the air. 
Its qualities greatly alterable by heat 


lit. 92—94 


and cold, ll, 74 
A dry air unfavourable to the pro 
duction of inſects. ji. 68 


The air gives an emetic quality to 
ſome medicines. iii. 68, 69, 82,3; 
The matter of pots and bricks im- 
proved by the air. Ut. 69 
Air, how it contributes to vegetation, 
generation, life and death. iii. 69, 74 

A vital ſubſtance in. the air, at 
whence. ii. 174. n. iii. $1, 8: 
The temper of the air whence un- 
verſally derivable. ui. 69 
The manner of its action. iii. 69, 79 
To purge air of its noxious qualities. 
iii. 71 

The air wholeſome at St. Helen ii. 
The air may act as a menſtruum. ” 
; . 1 * 7 5 7 
em. 


Seminal corpuſeles in the air, iii. 8 2. 33 
A lixivious property in the air. iii. 83 
Acid vapours in the air. iii. 213. n. 
The ſame body coagulated, apd ren- 
der'd fluid by the air. fit. 84, 85 
Contagious diſeaſes from the air. iii. 


Ho they affect the ſerum. 
 Contain'd in the human body. iii. 488 


I N D E X. 


| Not to be judg'd of by the taſte. iii. 


| 436, 437 
. Sal Alkali what. ili. 437: n. 
How alkalies affect the blood. iii. 45 1 


iii. 467 


85,86 Aloes, melted by the heat of ſome cli- 


Air neceſſary to calcination. iti. 270 
| Whence ſudden changes in the air. 
| ti. 529, 530 
Agitation promotes diſſolution. i. 528 


mates. i. 467 
The dark-colour'd aloes- plant of Sr. 

Jago loſing its bitterneſs under the 

equator, and turning green. 11. 65 


Alabaſter made to reſemble a fluid. i. Alum what. i. 387. i. 102 
| 312, 313, 330 Whether it moſt abounds with an acid 

To make figures of it. i. 330 or ſulphureous falt. ii. 63, 64 
Its coagulating property when burnt. Nearly allied to vitriol. ii. 102 

i. 341 How made. ä ii. 102 

Turns yellow i in burning. ii. 410 ' Employ'd as a precipitant, may itſelf 
Alagueta, a ſpecific for hemorrhages. i. 79 be precipitated. ii. 102, To3 
Alcanna, its green juice dyes the Cryſtalliz'd with nitre i. 425 
red. fl. Gi Alum-ore tobb'd, regains its falt in 
Algebra, its excellence. 1.118 the air. iii. 80 
Ale preferv'd. ii. 635, 636 Amalgamation what. ti. 405, 406 
Treated pneumatically. it. 576, 577 Whereon it depends. iii. 406 


Aloment preſerv'd by excluding the air, 


1. 52, 53 
. Ways to diſcover its Ir 


Is 
Altaboh,- a ſurprizing liquor, made in 
- queſt of it 41 47 


Its ſtrange properties, i. 143% 267, Anber, A ſubſtitute for it. 


338, 373, 385, 832, 533, 536, 
537. ut. 275» 284, $43, 3455 3473 
348, 404, 407, 417 


| Altal ies, the fi igus of them. ii. 63, 64, 
Fe 4 Uſeful in dying. 


71—73 
H. 74—76 
Alkaline Salts, whether always pro- 

ductions of the fire. iii. 310, 371, 


* Of the ſame general nature. iii. 314, 


l 
Fixed ones how produced, iii. 36g, 78 
Native. 111, 371, 372 
An alkali from ſea-falt. i. 372 
Made ſeveral ways. lik. 372574 
Tranſmutable into other ſubſtances. 
IH. 374, 

Alkali and acid, the doctrie of — 

examin'd 1th. 43 2—441 


To meaſure the oro of alkalies. iii. 


3.4% . n. 
Their difference. f IIi. 434; 43 5, 5 56,5 57 


1 


Made with a ſmall proportion of mer- 
cury to that of gold. ai. 411, 412 
An odd way of amalgamating gold. 


i. 426 

A hard amalgam with mercury. i. 
343z 344 

i. 294 30 

mmunicates its taſte to menſtru- 
ums. 3428 
Its effluvia made ſenſible. I. 482 
gBurnt in vacuis Ii. 60g 


Its renovation attempted. i. 2455 246 
Recover'd from its tincture. i. 331 


A balſam made of it. i. 245, 246 
A _ way of making a tincture of 
; £45127 490 
Its dnQure drawn Wik ffirit of; Ni 

1. 1 
Its electrical virtue exeited by the 
ſun.” 1. 400. iu 52 
Attracts the more vigorouſly for cha- 
fing. 1307 
Attracts in vacu#. 1 F13 
Attracts amber. 1.09 
8 Improved in its electrical vines i. 
4 510, $11 
| Chan nges effected oy the air in its 
* . * « tipEture. | B 583. 
Ant 


686 


Whether their parts were made be. 


Animals included in it, i. 341. iii. 111 


- Yields light by night. ill. 15 5 n. fore the: ule of them was thought An 
Ae e Vo en. eit 1s Gi . 176, 15 
The ſalt of it. iii. 267 Admit external effluvia, i 444 ' 
Its volatile ſalt acid. ii, 369 - A fitneſs in the parts of their bodies, 
Digeſted with ſpirit of human blood. het i, 179 1 
| 1 iii. 481, 490 The care and conduct maniſeſt in 
Loſes its electricity upon a chymical them. li. 180, 270 y 
n ü. 335 The different ſtructures of their 1 
Amber-greaſe, What. 1. 548 - mouths, li. 186, 187 . 
Loſes little by emitting effluvia. i. To be conſider'd as parts of the uni. f 
8 400, 412 verſe. ü. 191 
Changes obſerved in a ſolution of it. Why they have different prerogative, : 
a . 11 11 i. 583 | | rift ll, 192 
Amels, how made. i. 193, 231. ii. 99 _ Whence unhurt by the preſſure of te D 
A green one made of a blue and yel- Atmoſphere. — Ji. 3687; 
low. . 69 Ho affected by the moiſture of the 7 
White amel. f Hs 0» outs i. 382, 38; 8 
The matter of them. li. 428 Included in vacuo. ii. 460462, boy * 
Americans, many of them not Negroes. Reptiles in vacus. ii. 544, 54; It 
ii. 43 - - Diflected after dying in vacuo. ii. 46; 11 
Amethyſts, German, how counterfeited. Die convulſed in vacuo. ii, 462, 470, T 
| 1 SD ton th 1 ü 4/1 5 
Found among iron and tin ore. iii. 17 What they are. ii. 4717, 472 5 
A white king ii. 108 Ihe cauſe of their death in vVacu, Its 
Contain extraneous bodies. iii. 111 | 10 li. 464, 465, 692 M 
Amulets, their uſe in phyſic. i. 445 Shut up with flaming ſpirit of wine, 125 
Analyſis, chymical, not practicable upon Tr 251 ii. 524, 525 1 
all bodies. ili. 269-271 Weigh'd before death, and after, ii, T1 
The analyſis of vegetables. iii. 262, bt. eb $27 * 
I 424279. n. , Their ſuſſocation in air, compared 
Varies with circumſtances. _ iy. 267 with their want of air, ii. 535- Irs 
Auaſarca, a remedy for it. iii. 667 DG $37 Ty 
Anatomy, how to improve it. i. 23,681, Included in rarified air. ii. 537, 533 An 
| 1.178 Included in the ſame air changed #5 i: 
The advantage of it to phyſic. i. 27 to rarity and denſity. ii. 538, 539 - By 
* —31 Their fluids expand in the air- pump Pre 
— * n 
| Forbid in Muſcovy. 1.27 | 11.540, 541, 544549 1 
To preſerve anatomical preparations. An attempt to produce animals i . fin 
55 1. 29—31 cuo. it. 5 39, 541, 542, 548, 50 Pil 
Angel, how govern'd. ii. 272,273 Solid animal ſubſtances reduced 10 70 
Animals, the wiſdom expreſs'd in their peculiar liquor. 1.0 Co 
ſtructure. i. 7. ii. 161—166, 269 Animal ſubſtances mixed with oil d 10 


Small ones found in vinegar. i. 14 


vitriol. - i. 569 


Their growth. 1.440. i. 233.07. Animals produced from water. ii 283 
Propagation 4 /emme. ii. 269, 270 Compoſed of mixed bodies. Ul. 333 
Their number. i, 269 Real ones contained in fluids. il. 59? 


The ſtructure of their ſtable parts. Ani/ceds, their diſtill'd oils. iii. 316, 3!7 
1.440 Annealing, the materials for it. |! 0 
Their ſtructure compared with that Arodynes, the moſt innocent Kind 


of knely-figured ſtones, ij, 167, 177 them. ; 1 2 


* S 


INDE X. 


rim, affords ſulphur and * 


ſilver. 
Its fulphur What, and how obtain d. 
iti, 272, 273» 394» 395» 396 


A red tincture of its glaſs 77 expe- 
ditiouſly. . 77 
The red tinfture of ti as 906 pre- 
cipitable by alkalies, conflicts not 

. with them or acids. 1.77 
How beſt prepared for ſome = 
1. 7 

Found mixed with lead. i 316 
How corrected. 1.60 
Diftild with a menſtruum ph vie 
gar. i. 73 
The antimonial cup. i. 102 
| * to * with fal-armo- 
l. 376 

Its "regutus and glaſs yield purgative 
expirations. | i, 399 
Its various operations. 1.152 
Tbe different kinds and 9 of it. 
1. 157 
Its glaſs ſoluble in ſpirit of vinegar. 
i. 412 

'Made volatile. i. 426,427 


Cynceives heat with fubliinate. f 1. 571 


Its renovation attempted. i. 246 


The colour of its glaſs and calx. ii. 96 


Its calx made into a red glafs. ii. 39. 
j. 418, 9 

Its glaſs how adul terated. fl. 39 

how corrected. i. 74 

An excellent tincture of this ls, 

= 74 
By whong'treated Bs: - i. 6 


Precipitated in a white powder. . 54 


May afford white flowers. i, 81,96 


Its flowers how corrected. i. 60 


Pilule e, made of its 28 


fl. 125 


1 Communicates medicinal virtue with- 


out fenfibte Tofs of fubſtance. 
127 


| Difſotuble in oil of turpentine, © iii. 
Taken crude. | | 


1177 


Made into a daphorelle with 255 

and falt of tartar. "18. 577 
May afford varibus iis iti. 5 8 5 
An antimonial infuſion, UW, 648 


Treated pneurnatically with iron... ii 


Antimonium - diophoreticum and ce- 
ruſe of antimony, render'd emetic 
and noxious by the air, how reſto- 
red. Iii; 68 

Antipathies,. various kinds of them. i. 


984. 96 
| Abtokhted W b' 0 £21004 By 87 


Antiperiſtghs, the vulgar notion of it 
inet. 


exami i. 689 —711 
Arguments for it. i. 689, 690 
Arguments againſt it. i. 690—54 1 

Ants, their ae diſpoſition and ſa- 
-  "padity. ' IOC ES 
Included in vacuo,” © . 547. ili. 72 
y > wm remedies for 1 607 
Ippetite depraved, A remedy for it, —_ 
07 

Apples, to increaſe their growth. i. 110 
How propagated. {| i. 250 
Froze and thaw'd. i. 603 605 


Treated pneumatically. i. 567, 568, 
609, 639, 032+ 643».040 


Apricacks, treated pneumatically. 


572, 573, 583, 584, es bos 


H. 636 

Aqua fortis, its ſeveral uſes.. 1.133 

Its preparation improved. 1.133 

Recovered after being uſed as a men- 

ſtruum. ein 

A Ying that grew Ki 1.134 

| t grew ow gold. 

peer ent 

Diſlolve camphire, but lates 

_ 1. 179 13555 333. 45 
- The cryſtals of its | Fapur. mortem, 

bo figured. 1 242 


5 Produces different 5 in different 


dodies. ui 
Effects of its invifible effluvia. 1.418 


Is caput mortuum made | into a noble 


u 1. 64 
Vields red Strum 1.280. fl 67, 68 
Dogs the green Colour of 2 


it. 89 
u ne u. too ſtrong to act as a 
ſolvent. i. 165. ii. 335 


622 


© Included with a nitre in Uaduo. 


MET TY 1. 619 
How ande to dilfohe gold. i. 529 


De- 


685 


Deptived of its corrofivenels, 1.330, 
542. ili. 568 

Made actually ſweet. i. 540 
Acquires different taſtes from different 
bodies. | 1. 541 
The various bodies it diſſolves. i. 541 


* quantity of acid ſalt. iii. 43 2. n. 
ets tin fall. Ul. 435 
Aqua regia: will ſometimes diflolye ſil- 
ver. i. 167. n. 
How diſtinguiſhed from Agua fortis. 

i. 532 


Aræameter, an inſtrument to ſhew the 
comparative weight of fluids. iii. 


433. Do 
Arcanum duplicatum, what i. 64 
Archimedes tranſported at a diſcovery 
he made. L 4 
Arguments, e ones of greateſt 
force. il, 227 
Ariſtotle, his reaſon for the erect ſtature 
of Man, bs 
Said to have borrowed from 1 

i 


Excludes a Deity in the government 
of the world. ii. 107 
His definition of nature. ii. 112 
His veneration of nature. ii. 114, 115 
His way of philoſophizing. ii. 261 
Armies, their march how — 


at a diſtance. i. 480 
Aromatits, why in diſtillation they yield 
„ A white liquor. ll. 32 


Arras, its reputed preparation. i. 52 
Arſenic, its compoſition. - / i. 386. n. 
Made into an anti-venereal balſam. 

i. 59 

Melted with copper. ii. 48, 100 
Ihe white cryſtalline fort, how pre- 

| pared, 
This white ſort more poiſonous than 
orpiment. 4.537 
Fiulminated with nitre. iii. 369, 370 
To diſcover it, if mixed with liquors. 
ill, $09,510 

Its taſte. h lit. 50g 
W hether an alkali or acid. iii. 509,.510 


The remedy for it, taken at the 


mouth. 


Ji. 537 
Native arſenic what. 


ili. 537 


The ſymptoms it produces as a poiſon. 
uL 537, 538 


IN D E X. 


nenne, 


Jil, 100. iii. 537 


Aſa fetida, loſes little by extaludgh 


Ajarum, oorrected, and render'd * 
retic. 
Ascent of liquors in capillary ab ubs, 
„„ >FHRENCE. li. 448. n. 
Aſbes of vegetables how turned to glas, 
in. 267 J * 
A cites, curable. ka: 


ſparagns, its effect upon the urine, 


iii. 570 
Aſperity, concerned in the colours of 


bodies. ü. 5—1; 
Aſaying, a deſideratum in it. i, 130, 
136 
22 medicinal. Ill. 579, 0 


{//ociation of ideas, an inſtance 1 X 


Afthma, remedies for it. il. 588, — 
6os 
Aftringent, a powerful one. i. 371 


Afirology, an apology for it. iii. 34—6 
Aſtronomy, by whom firſt cultivated, 


Lb 

| Depends upon mathematics. i. 120 
What it has done. j. 291 
Difficult to make exact obſervations 
in it. 1.178 

A new uſe of i it. m. 34=36 


Atheiſm aboliſhed by philoſophy. |. 24 
Atmoſphere, whether in a natural or vio- 
lent ſtate. i. 467, 468. ii. 126, 416 

Its preſſure computed. ü. 442, 443) 

721, ili. 42—50 

5 Effects of its weight. } 479, 480, 
483, 710, 720, 721 

To eſtimate the weight of a cylinder 
Ms 3 af li, 499 
. Vaſtly rare at the top. li. $54, $55 
Its preſſure. li. 41 
Its preſſure how ſuſtained by animal 
bodies. ii. 368—37! 

Its preſſure one cauſe of coheſion in 

bodies. 1, 32137 

Its preſſure made ſenſible. ii. 724375 


Varies in. its weight. 92. It 377 
Its height. i. 453-4) 
Various alterations i in it. Jl, 424-0. 
Preſſes 


Preſſes upon bodies under water. ii. 


425—428 

Exerciſes a preſſure upwards. ii. 441, 

442 

The figure of its ſurface. ii. 440 

Why a moiſt one lighter than a w_ 
1. 38 


The uſes of atmoſpheres. ii. 401. n. 
The earth's atmoſphere compoſed of 
numberleſs different kinds of efflu- 


Via. iti. 26, 76 
Various kinds of ſalts in the atmo- 
ſphere. lit. 26—28 


How to diſcover the different ſalts in 
the atmoſphere. ili. 28—31 


Its weight may determine the human 
body to health or ſickneſs. iii. 41, 

42 

Solid bodies have an atmoſphere, iii. 
128 

Atoms, what. i. 403 
Aitradtion, inſtances of it in bodies. 
1. 386. n. 


The nature of it. ii. 711—713 
Its ſhare in the compoſition of ſalts. 

| ii. 86, 87. n. 

Its cauſe hinted. ii. 498, 499 
Altrition, the power of it. i. 491, 492, 
7 

Its effect in vacuo. ii. 510, 511. & n. 
Averni, their ſuffocative effects. iii. 5 24 
Aurora borealis, a remarkable one in 


Scotland. iii. 60, 61 
Accounts of this phenomenon. iii. 

I i 61. n. 
Aurum fulminans, how prepared. i. 148. 
Thy ii. 232 

Made to go off in vacuo. ii. 5 19 
Its medicinal virtues. i. 81, 148 


Made with ſpirit of human blood. 


| lit. 482 
Aurum potabile, exyeditiouſly prepar'd. 
4,6 
Counterfeited cheap. i. * 
| 1 
Bꝰ G: pipe, an odd effect of its ſound. 
i. 483 


Balauſtins, various changes of colour pro- 
duced in their tincture. ii. 81, 82 
Vor, III. 


Balſam of ſulphur with ſpirit of wine; 
| 1.151 
Of ſulphur terebinthinated, its medi- 


Cinal virtues, ili. 584 
Balſamus ſamech, what. ili. 286 


Imitated. ib. 
Bananas, ripen'd after they are ga- 
thered. ' | 1. 543 
Barbadoes-tar carried into the ſea. iii. 


* © Of, 2 

Bark, when beſt gathered for tanning. 
- i. 131 
Peruvian, recommended for agues and 
other diſtempers. L 14, 42 
Barometers, how made. ii. 423 


Odd phenomena of them. ii. 423, 424 
Their theory. | li. 424. n. 
A water-barometer in vacuo. ii. 425 
A mercurial-barometer in vacuo. ii. 


a ; ; 490, 491 
Filbd with different kinds of mercury. 
ii. 492 

Portable barometers, how made. ii. 
492—495 

Uſeful in taking heights. it. 494. iii. 


49 

One compos'd of mercury and water. 
Il. 495, 496 

A ſtatical one deſcribed. iii. 42—45 
Directions relating to them. iii. 45 
Differences in them from fituation; 
= |  W.45, 46 

Subject to great variation, Il. 46 
Mercury ſtanding at an extraordinary 
height in them, ii. 46 

A ſudden riſe and ſudden fall of them, 
follow'd by violent ſtorms. iii. 48 
Foretel a change of weather. iii. 49 
Bats, their ſtructure. ii. 186, 187 
A large ſpecies of them. ii. 166 
Baulm, its Ens primum how prepar d. 
1. 75 

Beans, the force where with they expand 
in growing. | i. 285, 286 
Afford three kinds of ſpirits. iii. 382 
Treated pneumatically. ii. 615, 621 
Bears, a white kind. i. 672, 673 
Beaver, his make and conduct. ii. 182, 


18 
Beech wood, its odour. 1355 
FH Beef, 


Beef, what age beſt fits it for keeping, 
. 1 
Preſerved, ii. 635, 640 642, 644 
Treated pneumatically. ii, 581, 648, 
| 649, 650 
Beer, frozen. i. 607 
Preſerved. | Th 60 5 
Bees, their oeconomy and politics, ii. 
181, 182 
Pneumatial experiments made upon 
them. | ii. $95, 596 
Beetles in vacuo, li. 546, 547 
Beings, the kinds of them. li. 219 
How ſucceſſive beings are to be eſti- 
mated. | 
Bells, affected by a ſlight motion. i. 478, 
| 479 
How they continue their ſound. i. 494, 
| 495 
To deaden their ſound. i. 494 
Bell-metal, its compoſition. i. 148. iii. 
{ 425 
Subject to crack in cooling, i. 489 
Bellows in vacuo, ü. 503, 506 
enjamin, its diſtill'd liquor variable in 
conſiſtence. i. 329 
The uſe and virtues of its tincture. 


1100 


Its red tincture turn'd white. ii. 47 
Affords white flowers ii. 81 
Yields a ſubſtance more eaſily con- 
gealed and thaw'd than water. 

, 7 i. 5 83. 
Berils, a white kind. ili. 108 
Bezoar, to diſcover if it be the genuine. 


| 5 I. 58 

Its cryſtals. tb. 
Inferior in virtue to the calculus hu- 
Manus. i. 64 
Its ſpecific gravity. li. 328 


A counterfeit ſtone detected. ii. 329 
Bezoar-mineral, its medicinal virtue. 


i. 60 


How prepared. | i. 384 
Bile differently ſecreted in different ani- 


mals, il. 192, 193 
Bircb- liquor good in the ſtone. i. 51. iii. 


| . 338 
How preſerved. i. 51 
Birdi, their caution to avoid noxious 
plants. 1. 437 


I N D E KX. 


ii. 218 


Have a horny membrane to coyet 
their eyes. li. 16 

How they digeſt their aliment. ii. 166 

Their ſagacity in building and pla- 


cing their neſts. i. 183 
The neſt of ſome birds uſed for ſauce. 
il. 183 


Pneumatical experiments made upon 
them. ii. 467, 468, 524, 525,534 
; : —538, 543, 594, 599 
Biſe with orpiment compounds a prceq, 
ji. 6 
With other ingredients a dun or wide 
ii. 27, 28. n. 
Biſmuth, turn'd into a medicine. i, ; 
Affords a liquor that expands with the 
increaſe of the moon. 


L. 70, 583 

Bittern, precipitated. lit, 482 
Bitterneſs produced by art, and de. 
ſtroy'd i. 540, 541 


Bitumen in the ſea. iii. 221, 222 
Blackneſs, its nature ſhewn by experi. 
ments. Il. 3342 
Whether oppoſite to whiteneſs, ii, 34 
Diſtinguiſh'd from darkneſs. th, 
Black bodies reflect ſome light. ii. 
Whether blackneſs receives no other 
colour. ii. 47, 48 
Whence in negroes. ü. 42—46 
Suddenly produced and deſtroy'd. i. 
3739 

Not inconſiſtent with beauty. ii. 44 
Rooms hung with black made warmer 


and darker. ii, 36 
A black body y made white, 
li. 49 

The chymical doctrine of blacknels 
examined. It. 49—51 
The requiſites to it. ii. 50. n. 


Why it diffuſes itſelf copiouſly. #. 
Why fire and putrefaction render bo- 
dies black. il. 50. n. 
Black bodies why ſooneſt heated, | 
144. li. 50. n. 

Black ribband exhibits the colours of 
the rain- bow. ii. 71 
Blacks, few of them native in America. 
ii. 42, 43 
Black-berries afford different colours ac- 
cording to their degree of maturity 


An 


Il. 76. 


Bl 
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An attempt to preſerve them. ii. 635 
Bladders, pervious to water. i. 442, 443 
Pervious to ſome effluvia, i. 447. iii. 


52 
Strongly imbibe the moiſture of the 
air. li. 382, 383 
Burſt by the air. ii. 413, 480 
Not pervious to air. ii. 682. lit. 526 
Blaſts, vegetables blaſted by exhalations, 
ii. 533 
Blindneſs cured by an emperical reme- 
dy. 1. 103 
A — born blind brought to ſee. 
i. 4. 
Cauſed by the poiſon of a ſpider. iii. 
547 
Blood, the firſt hint towards the diſco- 
very of its circulation. i. 11. ii. 179, 


180 
Found in the nerves. 1475 
Convey'd to the bones. i. 448 
Convey'd to the hair. i. 449 
Its colour owing to what. i. 29 


Its expanſion in the air. pump. ii. 540 
Preſerved, ii. 634. ili. 450, 45 1, 479, 


480 


The medicinal virtues of human 


blood. i. 65 
Its colour changed by the air. iii. 84 
Its chymical analyſis. iii. 263, 286, 

458—460, 470—472 
How ſeparable only into phlegm and 
Caput mortuum. iti. 267 


Human blood affords two very diffe- 


| rent oils. iii. 278 

A compound body. iii. 288 

| Heads for a natural hiſtory of human 

blood. 1:1. 447, 448 

18 heat when newly extravaſated. 
i. 448 

** Inflammability. df 7 

Specific gravity. iii. 449, 450 

With what things it coagulates. iii. 

50, 451 

How affected by acids and Feel. 

ili. 451 

Its figure when frozen. 1b. 


Its phenomena upon being mixed with 
various medicines. iii. 451, 452. n. 


The volatile ſalt of human-blood he- 
terogeneous. i. 45 2 


Its falt cools water, and grows hot 


with ſpirits of nitre. ii. 452, 453 
The figuration of its ſalt. iii. 453, 454 
Diſpoſition to diſſolve in water. ĩii. 

4547 455 
And to freeze and be frozen. iii. 455 
The oils of human blood. iii. 455, 


456, 459 

The oil of human blood his alkaline 
parts. 11.456 
This oil turns red with vinous ſpirits. 
tit. 456, 457 

Its fixed falt reſembles the common. 
iii. 457 

Whether it contains an acid. ili. 457. 
n. ili. 474 


Its Caput mortuum. iii. 45 7—460 
The proportions of its chymical prin- 
ciples. inn. 45 8—460 
Obſervations upon its ſerum. iii. 2 
— 568 

The proportion of the ſerum to "the 
red part. ii. 460, 461 
Its ſpecific gravity. iii. 461, 462. & n. 
Deſiderata in the hiſtory of human 
blood. lit. 461, 462. n. 
The ſerum of human blood mixed 
with various ſubſtances. pr 462, 
8. n. 

This ſerum expoſed to the air. iii. 463 
Its chymical analyſis. iii. 463—465 
Kept hermetically ſealed up, and af- 
terwards diſtill d. iii. 466, 467 
Human blood kept hermetically ſeal- 
ed up. iii. 472 
Blood generates air when ſealed up 
hermetically iii. 466, 472 
An attempt to turn its ſerum red. 657 


How the ſerum is affected by nds 


and acids. ili. 467 
How by congealation, 3 
The ſerum made to ſerve for . 

ink. i. 468 


Heads for the hiſtory of the wirte of 
human blood. iii. 469, 470 
The ſeveral ways of diſtilling Raman 

blood. I. 470—472 


Different ſpirits of human blood di- 


ſtil'd and examined. iii. 470472 


Tttea Whe- 


Whether a vinous or urinous ſpirit be 
obtainable before the phlegm. ili. 
472 

Spirit of human blood, what. iii. 473 
The quantity of ſpirit contained in 


human blood. ili. 47 5 


Blood preſerved in its own ſpirit. iii. 
479, 480 

Made into a tincture. ii. 480 
The menſtruum for drawing the tin- 
cture of human blood. ii. 565 
The effects of the air upon it when 


extravaſated. li. 485, 486 
Alter'd in its colour by various bo- 
dies. U- 48 5, 486 
Its colour how reſtored. ili. 486 
Alter d for the better in the veins. 
8 iii. 492 

An eaſy remedy for ſpitting and vo- 
miting of blood. i. 66 
Blood, to purify it. iii. 610 
To reſolve it, when extravaſated. _ 
10 


Blood hounds, their exquiſite ſcent. i. 
414, 429, 430 


Blood. ſtones, one like agate, that had a 
urprizing effect. i. 402, ili. 5 93,594 


T heir virtue. i. 445. ili. 575 


A kind of Jaſper. ili. 575 
Bloody- ux, remedies for it. iii. 2 * 
10 

Blnw-pipes, their force apply'd to lamps. 
| ar 7 
Blue, ultramarine counterfeited. ii. 72, 
73 


| Aj pa its preparation. ii. 72 7 3- n. 
A hn 
verdigreaſe and oil of tartar. ii. 73 


A blue ſublimate. ii. 81 
A blue colour deſtroy d. ut. 89 
Body, what. ii. 235. lll. 264, 265. n. 282 
— 287 

Hard to conceive. i. 203, ii. 2 10 


Only a convention of qualities. i. 207 
The human body, what. i.9 1. ii.231, 
| 232. iii. 552, 567 

The body of man alterable by unlike- 


ly means. ; i. 94, 95 
How -inanimate bodies may act for 
ends, li, 170—172 


Bodies may be greatly diſguiz'd. ii. 
| 232 


e one produced with a ſolution of 
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The changes whereof they are ca. 
pable. ii. 232. n. 235, 237, 248, jj, 

* 264, 265. n. 282—287 

What all bodies are. It. 235 
Bodies of different weights fall equal. 
ly ſwift. ll, 251 
Bodies refract in proportion to their 
denſity. | in. 264. 265, n, 
Some bodies not reſolvable by fire, 
Il. 270, 271, 296, 297 

The difference among bodies. iii, 282 
—28 

Not always the object of our tele 
III. 298 

Bodies ſeemingly homogeneous, a 
elementary. iii. 304307 
Great variety of re-compounded bo- 
dies. i. 305, 306, 347, 348 
The difference between natural an! 
artificial bodies, il. 309 
Some bodies act not, unleſs ated up- 
on. 1. 234 
Subtile bodies in the world. i. 28.— 
289 

Bodies may acquire or loſe a fitneſs to 
be wrought upon by others, i. 283 
Bohack, what kind of animal. i. 671 
Boiling practiſed in vacuo. ii. 648—651 
Bole-armeniac, its medicinal virtues, 


iii. 592 

Bolonian-ſlone, how prepared for ſli- 
ning. i. 151, 290 

Its great light. r n 
Bolus-T ockavienſis, its medicinal virtues. 
| 59 
Bones, are porous. 1. 448, 449 
Imbibe the moiſture of the air. L 44. 

it. 383 


Thoſe of men durable. - IL, 232 
T hat of a deer's heart ſoft. i. 341 


Borax, what. 6 n i. 24 
T uhe figure of its cryſtals. 1, 242 
Bourbon-waters alkaline, W, 513 


Bawdy uſed in the ſcarlet- dye. 1136 
Bowels, to ſtrengthen them when ver 
ji, 61 
Box, its ſpirits by diſtillation. i. 39! 
Brain, froze before diſſection. i. 681 
Branch, eaſy ways to judge of its ſtrengtl- 


Frozen, L 594 


8 Prui// 
Brutes 

-4 + 
Bubble. 
Exh 
8 Of 
| Proc 


all 


I 
i 


* how made. ii. 100 
How ſilver'd over to advantage. i. 151 


Yields an offenſive ſcent. 1 728 
Its ſpecific gravit cen 
Gratis, l colours produced 
with it. 11.92 
Bread, gives a ſurprizing heat with oil 
of vitriol. 199 vi 369 
The air it affords. K. 565 
Preſerved. li. 63 3 


Affords a powerful wesen. i. 34, 
49 
Externally applied, has a i medicinal vir- 


tues. lit. 572 
Breaſts, to cure their diſorders. iii. 6 wo, 
HO 
Bricks, made to manifeſt a magnetic 
virtue. | i. 504 
May ſpoil by cold. i. 608, 609 
Briony- root, White, its external virtue. 
1. 442 
Brittleneſs given to bodies by tin. = 
42 
Brimſtone, what. iti. 273. n. 
Sublimed. Ill. 267, 270, 271 
Its vinegar or oil how obtained. iii, 
270 
Analyſed. lil. 271. n. 


Obtained from antimony and oil of 


vitriol. nid 272, 273 
Obtained from oil of vitriol and oil of 
turpentine. li. 307, 393 
Diſloluble in oil of turpentine. iii. 318 
 Abounds in acid ſalt. iii. 370 
Affords an alkali. Wi, 371 
Obtain'd from vitriolic bodies. iii. 393 
A ſalt of it. n ü 14 
Produces heat wich iron and water. 
l. 5 30, 531 

Bruiſes, remedies for them. ili. 6 2 * 
40 30 10 | 12 

Brutes, dalia men in their internal 


ſtructure. ne l 274. "146 
Bubbles of air in liquors. ü. 426—429, 
432—434 
Exhibit the colours of the rain- bow. 
ii. 70, 71 

Of glaſs, will ſuſtain 2 great preſſure. 
ii. 371 
Produced in animals tortured in the 
air- pump. ü. 540, 541 


Butler s-flone. | 
Butter, its manner of preparation. i. 133 


0 ANDE X. 


Buclthorn- berries afford three kinds of 
pigments. "11-76, 79 
Bulimia, whence and how cured. i. 696 


Burns, remedies for them. ili. 581,588, 


612,013 
i. 49, 50 


Fluid in ſome countries. i. 467. iii. 404 
Whether its natural ſtate be that of 
fluidity or conſiſtence. i; 466, 467 
Retaining the ide of the plant fed 
on by the cow. ii. 233. lit. 550 


Preſerved. it 643 
Butter of dutimony, what. i. 386. n. 
Diſtilld. * i. 427 
Precipitated. 1; 306, iii. 308 
A ſtrong acid. Acslguns 357 
Strictly united with gold. iii. 306 
Butterflies will ene without their 
heads. 24:4 38 
To preſerve them. | 1. 29 
Treated pneumatically. * i ii. 5475 601 
C. 
6 treated pneumatically; © 
oe re 0 
Cabocles, who. il. 45 


Calamine, turns copper into brad: ui. 300 
Its virtues and ſpecific Efavityy il. 327 
Calcination, what. i. 45. — 
a n the aſſiſtance of the air. 


Renders bodies black and white, il. 3 
Calculi humani, their virtue; chymica 
analyſis, muy PR Purity: 1.64, 
$ ed EEG 
T heir ſcent upon attrition, af 5 3 
The menſtruum for them. — fl. 57 
Calſ, the head of a Irre one p 
Ie i in Mer 
Cale of gold, an eaſy way to obtain it. 
* i inn oth G 377 
. Calees: in ** itation | — exc 
the weight aig the metal viſfoly 
li. ij. 20 
+ That of. mercury varies with the men- 
ſtruum . 5 1270 1118. 7 
Of metals, what. i. 398, 399 
Calces have their grains made $322 
er and larger by fuſion, i. 3 80, 387 
Ca- 
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Camelion, the ſtructure of i its eyes, ii. 164 
The uſes of its tongue and gums. ii. 
187 

Camera obſcura, what. i. 287, ii. 26, 30 
Campbire diſſipated and reſtored. i. 209 
Deſtroy'd and reſtored. 4.251 
Diflolved in ſpirit of wine, and reco- 
vered by water. i. 519. iii. 348 
Made fluid b al heat. i. 312 
Turn'd to oil by 440 fortis. i. 312 
ili. 348 

Its different effects on the body. i. 357 
Made fluid by oil of vitriol, and again 
recovered. i. 330, 544. 1.234 
Sublimed. i. 426. iii. 267, 270, 308 


Sublimed ix vacuo. ti. 605 
Very exhalable. i. 397 
Fixed by oil of vitriol. i. 252, 385, 

3 
Retains its whiteneſs, tho' expoſed to 
the fire. ii. 40 
Its ſmoke tinges glaſs black. ii. 40 
Flames not in vacuo. li. 522, 523 
The ſoot of it. iii. 267 
Long kept fluid. iii. 404 
Fuſed by an exhalation. i. 725, 726 
Canary-wine, a remedy for it. i. 146 


Its force upon rolling the containing 
caſk. 


i. 289 

Affords an acid ſpirit. iii. 383 
Cancers cured. 1. 30, 44, 55. ii. 613 
Cane will ſtrike fire. 1.472 
Stain'd like tortoiſe-ſhell. i. 133 
Cankers, to cure. iii. 6 13 


Cannot, a large one made of the trunk 
of the ſilk- cotton tre. i. 12 
Free how they affect the blad- 
Fer. .o-i:ih 38, 410. ili. 563, 564 
— tho cure of that diſorder. i. 
38. n. 


NM operate by effluvia. i.444—447- 


1.571 
Copillary-tutes, the "riſe of liquors in 
—— whence. Ii. 448. n. 
Gaps mortua of bodies, . diſſimilar. 
lil. 322, 323 

Not to be rejected a8 uſeleſs. iii. 346 
Brought over in diſtillation. in. 348, 
376, 377, 384, 422 

' Thoſe of mineral waters. ili. 514— 
"ts 517 


Carbuncles thine | in the dask, ili. 


148 


Carrot- ſeed, its medicinal virtue, ; 
Caſtration, a ſubſtitute for it in rams 


Cataratts cured, 1 y es 
Ill couched. - | . 
Happily couched. os 598 


Catarrhs, how accounted for. 
Caterpillars in vacuo, 
Cathartic, bodies made cathartic. by, a 
change of texture. ill, 514 
Cattel, to cure diſeaſes in them, i. log, 


i. 32 


110 
Cadar, its effluvia turn'd to roſin. i. 17 
Celerity, its great efficacy. i. 472, 4% 
Celeſtial bodies not immutable, li, 115 
Their uſes. il. 151, 157, 169 
Prove a divine being. ii. 159, 160, 5. 
168 

How to be argued about. ii. 172—1;; 
Their influence upon the terreſtriz, 
i. 34—36, 77, 8 
Cellars, whether hot in winter, and coli 
in ſummer. i. 575, 690, 69 8—702, 
707—111 

Cements, for crack'd glaſſes, ii. 417 
For air-pump experiments. ii, 47; 
Their uſe in glaſs-grinding, cutting 
diamonds, Oc, 1.134 
One for water- pipes. i, 148 
Centrobarrics, their uſe. i, 126 


Ceruſe, found upon the ſheet-lad of 


buildings. m. 96 
Chalybeates, their ſeat of operation. iii, 
501 

Chance, what. Il, 122 


Whether chance could make vege- 
tables and animals. It. 161 


An imaginary being. 41. 166, 167 
Changes in bodies, what. i. 1 
Charcoal, a White kind. ii. 49 

May have ill ellocts 8 uſed for f- 

ring. L oil 407: | i. 413 


þ Its uſe to poliſh braſs and copper. 
147 

Cherries, preſerved. i. 109 
Obtainable the fame year the ſtock 
engrafted. i. 172 
Treated TEN, ii. 7 


Che ” 
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Cheeſe, preſerved. ii. 635 The ambiguity of authors in. it cenſu⸗ 


| di ME thaw'd. 1.604, red... :: lit. 302, 303 
W * memes. 605 , 607 The uſe and * of the art. iii. 328 
Obfervations upon it when grown rot= Improves the virtues of ſome things, 

.- i. 25 and deſtroys them in others. ili. 335, 
Chickens will pip in the egg. it. 470 Cinnabar,, its compoſition. i. 225 
From what part of the egg they pro- View'd in different lights. ii. 16. n. 


ce dG. i. 139 Native, the ore of mercury. iii. 138, 
The proceſs of their hatching, £1. bells 306 
1745 247, 248 May afford ſulphur, iii, 394 

Chilblains, cures for them. i. 83, ili. 644 A ſecret in medicine. ini. 591 
Chin-cough, a remedy for it. ili. 579 Cinnabar of antimony, raiſed before the 
China, the number of its inhabitants. butter. | i. 157 
iti. 534 Cinnamon proving purgative. 1,94 


Great froſts in ſome parts of it. i. 577 Robb'd of its ous in, the Indies. . 153 


China-ware, how made, ili. 423 Cinnanon-drink. 1 614 
How mended when broken. i. 113, 114 elt, a. ſtrange property of them. ii. 
Chineſe have little feet. Ws 216 
Take the celeſtial bodies for gods. Civet, What. 1. 548 


4 1 ii. 144 Clay, a volatile falt from it. ili, 142,14 3 
Chriſtianity recommended by various Clock-making, a defect in it. i. 136 
prerogatives. ii. 248 Clouds, their colour whence. ii. 24. n. 


Its ſwift progreſs foretold. ii. 257, 258 


Black and white ones in the antartic 


Arguments for it. ii. 257, 258 hemiſphere. 1. 295 
hymiſtry, a mechanical account of its The Magellanic clouds. i. 295 
operations. i. 45, 46. n. May reflect light as ſtrongly. as the 
| Its uſe to pathology. 1. 31—35 moon. 11.116 
Its uſe to the curative part of phyſic. Diſcoverable by the hygroſcope. ii. 
i. 55, &C. 380 
N May convert noxious medicaments in- To what height they may aſcend, ii. 
=. to wholeſome. 1.59, 60 454, 455+ IL 25 
; W Improveable. i.67,68,70 -73,74—80 Paſſed thro? in deſcending: from the 
f == How trouble and charge may be fa- Alps, iii. 59 
; FE vedinit, 1.66 Riſe and fall as the weather alters. 
i, |} Productive of ſurprizing things. i. 68 Ii, 73 
bf 02h —70 Clover-ſeed, why ſometimes unfruitful, a 
11 The vulgar chymiſtry unſatisfactory. „ 1.43 
. i. 192, 193 Cloves, their growth and change of co- 
61 W The medicines it affords, not to be de- lour. ii. 46 
6 pended on. i. 153, 154 Robb'dof their oil in the Indies. i. 153 
1 Its productions may be eſteemed na- The quantity they exhale. i. 41 2 
0 = tural. i. 239, 240 Coagulation, produced in fluids. iii. 5 5 8, 
* KRequiſite to ſhew ſome uſes of the 559 
115 . parts of animals. : i 193 Inſtances of it. i. 130—133 
; Reſtores the forms to bodies. ii, 236 Coal, yields an oil by diſtillation. iii. 143. 
147 But little known. li, 2904 Will not calcine in a cloſe veſſel. iii. 2 70 
.o Its Principles what, © iii. 26x The ſmoke of a particular kind whi- 
is Their number uncertain, iii. 261, 294 tens linen. ii. 49 
in 297 Cochineal, to heighten its colour. ii. 74 
Its medicines ſhould be imple iii, Various colours produced with it. ii. 92 
; 584—588 


Cocoa- 


Cocoa-trees, their Juice turns ſuddenly 


©" 5+ 5g N i. 88 

At the bottom of the ſea, lil. 248, $09 
Cottion of humours, what. ii. 

What in urine. 11.1 

Coffee proving emetic. | 1.95 

Cobeſion, whence. i. 321. n. 1.346. n. lil, 

'290, 291 

Coin, to examine if it be . li. 372 

= —374 

To take off its image. 1. 15, 151 


Calcot har, its ſolvents. i. 536 
Medicinal, and reducible to copper, 
ſilver, and gold. iii. 323,422 


Sublimed. K 8 
Cold, may ſometimes perlorm the office 
ud, 'of heat, _ 3 144 


Has a precipitating power. i. 5 22. iii. 6 


Diſcoverable by the ſcent. i. 429 
Its cauſe mechanical. 
Mechanically producible. i. 3ol, 302. 
| ili. 477, 478 
To produce a great degree of it at any 


n ds © 550—5 53 

Cold diſſolutions and fermentations. 

i. 55 3. n. 729 

Produced by a mixture of warm bo- 
dies. 1. 553 

Potential coldneſs, what and whence. 

i. 555 —557 

Heads for an experimental hiſtory of 

cold. 1 573, 574 


Hard to be nghtly informed of cold. 
$74—578, 579—584 

All bodies ſuſceptible of it. i. 588 
The degrees of cold in ſeveral bodies. 
1. 598—6o1 

The tendency or direction of cold. i. 
501, 602 
The preſervation and deſtruction of 
bod ies by cold. 1.603610 
Affects the hardeſt bodies. i. 596, 608 
May expand or condenſe liquors. i. 


610—613 

Does not condenſe water in freezing 
pt li. 252 
The force wherewith it expands li- 
quors. i. 620—623 
 Hinders the production of air in bo- 
1 ji. 571 


Its power to compreſs air. i. 626— 
629. li. 553 


. Whence its apparent effects. 723, 


Its cauſe inquired into. 
May hinder the ſun's influence on the 


i. $30—559 
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Its ſphere of activity. i. 629 —6j1 * 
c 'The diirerent mediums thro? with; 


may be diffuſed. i. 631—633 
15 Convey'd thro' a vacuum. 1. 6 32 
Acts thro' a hot medium. i. 632 


Affects oil and water differently, i 
632 


Its effects may ſubſiſt without ec | 


1 i. 638, 639 
Whether poſitive or privative. i, 649, 
047, 719730 

i. 640—6;0 


aAlr. i. 653 

Inſtances. of its ſudden operations on 

*, "the Air. . 1.655, 656 
Clears the atmoſphere. i. 656, 657 

li, 15 

Coldneſs in the air not proportioned tg 

the climate. i. 6 57—bbo 

How propagated by winds. i. 66:- 

66; 

Strange effects of it. i. 665—673 

Its effects on fire. i. 665, 666 

—— — on the air. i. 666, 667 

on the earth. i. 667, £68, ii, 

234 

on water. i. 668 

- ON animals. i. 668—673 


on the odours of bodies. 1.677, 
678 
on fermentation. 1.679, 679 
— — ON liquors. iti, 280, 281 
How animals are kill'd by it, i. pe 
7l 
Whether it may change animals white 
i. 671—673. il. 64 

Evaporates liquors faſt. i. 677.0, 
Separations attempted by means of it 
i. 679, 080 
Producible by a mixture of mineral 
bodies. Ill. 529 
Extremes of cold and heat ſuffer" 
without prejudice. i. 68 
Enquiries to be made about it In 
northern regions. iii. 13, 144 57 
Effects of it in Hudſon's bay. ll, 52 
Violent effects of it. ii, 59 


How it affects metals. lt. 59 2 


Culdneſs, a fymptom in ſome diſtempers. 


= KISS 


pends. i. 713, 719, 720 

W hether produced by. the breath in 
expiration. i. 714—716 
Colds, eaſily caught in tender conſtitu- 
tions. li. 36 
Remedies for them. ili. 614, 615 
May happen from alterations in the 
air. iii. 530 
Colic, to cure. i. 86, 92, 93. ili. 6 15518 
Colophony, how made. i. 281 
- Kept fluid by ſpirit of wine. i. 307 
Electrical. . | i. 5 10 
Colouriſb, what. | 513 
Colours, mechanically producible. i. 273, 
299 

Diſtinguiſhable by the eye in the 
dark. 1. 429 
Diſcoverable by the ſmell. li. 11 
What, l li.2. & n. 
A diverſity therein, what it ſignifies. 

| '£ 11. 1, 2 
Apparent, what. ae ME" 
Give the principal rule in extracting 
tinctures. ii. 2 


The ſign of ripeneſs in fruit. ii. 3 
Denote a difference in texture. ib. 
Whether they depend on the ſurfaces 


Whether in the object. ii. 3. & n. 23 
| —.— 

Proceeding from internal cauſes. ii. 
a 3 

N. A prognoſtic of the plague, c. ii. - 

| * An unuſual appearance of them, from 

| a diſorder in the organ, Word. 4 


N When the ſame. an. 
Produced by preſſure. Il. 3. n. 4 
þ Offenſive and pleaſing. Il. 4 
Y | Whereon they depend. i. 252, ii. 5. n. 
| 26, n. 
9 Whence in all natural bodies. ii. 
d | 104. n. 
4 Various in the ſame ſubject. ii. 1,8,9, 
in 18 24. 27. n. 59—63 
: | Vary with motion, ſituation, Cc. ii, 
f 9, 26, 30 6 
5 Thoſe of the rain. bow in cryſta Ned 
62 a touch-ſtone, Il, 6 


Vo I. III, 


Whereon the perception of it de- 


I ND Er X. 


In very thin ſubſtances. ii. 70, 71,104 
Diſtinguiſh'd by a blind man. ii.10—13 


Their relation as objects of fight and 
touch. H. If. n. 
Whence permanent in natural bodies. 
ii. 13—15. n. 19, 21 

Suddenly alterable. i. 5 20. ii. 14— 20 
Inſtantly generated and deſtroy'd. 5 
EM 83, 84 


Produced in limpid liquors. f. 83 


Different ones produced by a colour- 
leſs ingredient. ii. 8891 


Changes of them produced by water. 
ii. 14, 24. n. 91 
Whence changed in liquids. ii. 24, n. 


Whether objects are coloured in the 


dark. Ii. 20 
Emphatical, whether real or imagi- 
nary. - it. 23—27 


Emphatical will compound. ii. 27 
Varied by changing the aſperity of 
bodies. | "Ir 2© 
Varied by acids and alkalies. ii. 63, 64, 
6 71—75 82 
Why varied by the ſame acid. ii. 80 
As real as echoes or ſounds. ll. 24 
Of men, vary with the climate. ii. 42 
—45, li. 64 


: The colour of the hand deep under 
of bodies. li. 5—14. 


Water. F "1-4 5. n. 
Appearing various in oils, &c. ii. 18, 71 
Red, blue, and green compoſe a dun. 
li. 27. n. 28. n. 

Depend not on ſubſtantial forms. ii 49 
Many changes of colour from one in- 
gredient. il. 5154 
Compounded. li. 5 5, 56, 65 —67 
Made to vaniſh by light. ii. 57, 58 
On paper viewed by candle- light. 
ii. 5 8 

The ſimple and primary but few. ii. 
65, lo4. n. 

The number of their combinations 
great. ii. 65,92 
Of vapours from limpid liquors. ii. 
| 67, 68 

Their mechanical uſe, whereon-it de- 
Dends. li. 68 
Communicated largely, in proportion 
to the tinging ingredient. ii. 74 
Uuuu Whence . 


6 
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Whence changed in digeſtion, &c. ii. 
8 775 94, 95 

Apt to degenerate. ii. 79 
Changed and introduced by the air. 
| li. 79. lit. 64, 65—68, 84 
Afforded by the fumes of various bo- 
dies. ii. 80, 81 
Produced by a particular arrangement 
of parts. ii. 92 
Various ones produced in different 
parts of the ſame liquor. ii. 92-94 
How they depend on light and ſhade. 


ii. 92 
Not modifications, but original pro- 
perties in light. ii. 104. n. 


In the receiver of the air- pump. ii. 511 
Adventitious in gems. iii. 105—110 
How obſerv'd to beſt advantage. iii. 

| Jo, 508 

Comets, are above the moon. 11. 115,252 
Their uſe. ii. 173. n. iii. 77. n. 
Why they move not in the Zodiac. 
ii. 195. n. 

Compaſs, the ſea- compaſs. ii. 135, 136 
Made to point ſouth, and weſt by a 
thunder ſtorm. ili. 33 
Compoſition, may diſcover the ingredi- 
ents of bodies. lit. 424 
May be greatly varied with few in- 
gredients. iii. 265, 266 
Condenſation, explain'd. ii. 666, 703 
The proportion obſerved in that of 
the air. li. 670 —672 
Whence in liquors. i. 684, 685 
The condenſation of liquors by the 
cold of England. . 599 —601 

A Condenſer deſcrib'd. ü. 558, 559 
Congelation, how it affefts ſome fluids. 
i. 168, 395, 396 

The great force of it. i. 47 8. ii. 459 
Whence it may proceed. i. 559. n. 
Artificial, how praCticable with vari- 
ous ſubſtances. i. 588—592 

A natural kind produced, like the ar- 


tificial. i. 592. n. 
Expands liquors. i. 610—6173 
A new method to eſtimate its force. 


1. 626—629 


Conic-Seftions, the notion of them in- 
ii. 223 


adequate. 
Conſiſtence, whence its difference in bo- 


dies. i. 346, 347, h. 


Contagion, by effluvia. 


Confumptions, to cure. i. 85, 90, ii. 
| 491, 492z 618 


J. 
Contuſions, to take away the diſcoloun, 


tions of them. i. 442 
Convulſions, whence to be accounted for. 
.  U-462 

To cure. in. 618, 619 


Copper, made white like filver. i. 253, 262 
Diſtill'd with ſublimate. i. 252—2; 
Made inflammable and exhalable, ;, 


253. ili. 395, 396, 544 


Alter'd in colour and texture by ſul- 


phur. 1.454 
Yields ſcales in cooling. i. 289, 488 
To caſe iron with it. i. 522 
How precipitated. i 
Diſſolv'd by boiling. i. 528 
Diſſolves in oil and milk. i. 532 


Differently diſſolv'd by different men- 
ſtruums. i. 458, 537. fl. 9 
Diſſolv'd in ſpirit of human blood, 
i, 478 

Some that afforded gold and ſilver. i.1;7 
A ſubtile diviſion, of a grain of it. i 
408, 409, 413 
Diſſolves in ſpirit of falt, but preci- 
pitates not by an urinous ſpirit, 


| i. $21 
Melts white with tin. I, 48 
Yields a blackiſh calx. li. 95 
Its calx tinges glaſs green and blue. 
li. 98 


Affords a blue ſublimate. ul. 97 
Made to give only a green ſolution, 


th 
Made to reſemble gold. i. 454. ii. 100 
How turn'd to braſ, th 


Diſſolv'd in Agua fortis. li, 101 
. Impregnated with the flame of ful- 
phur. It, 388 
Gains in weight from the fire. ii. 389, 
392, 393 

Loſes of its weight in cooling. ii. 452 
Mix'd with tin, augments the ſpecife 


gravity of the whole. 11, 492 
Treated pneumatically Il, 624 
Its proper ſolvent. ili. 432, 433 
Eaſily obtain'd from vitriol. iii. 272 


Its mercury and ſulphur green. ii. 97- 
li. 297, 298, 399 
Gain d 


Gain'd from the Caput mortuum of 


ſulphur. iii. 346 
Made to yield a tranſparent liquor. 
iii. 509 

May be raiſed in diſtillation. iii. 543 


Productive of excellent remedies. iii. 
587 

Coral, how it acts in the body. i. 101 
A ſoft ſea - plant. i. 244, 340 Cn. 
341. iii. 248 

A ſolution of it cbagulated. i. 345 


Red, its ſpecific gravity. ii. 327 
Factitious coral. ii. 329 
With vinegar in vacuo il. 472, 473 
Carried over in diſtillation. iii. 348 


Coriander: ſced, how corrected, i. 141, 142 
Cork, view'd thro' a microſcope, ii. 6 
Cern, made to proſper in an extraordi- 
nary manner. 1. 107,110 
Corns, to cure, ill, 619, 620 
Correctors in medicine, the ſecret of 
them, 
Corroſibility, what 


i. 534 
Its theory. 


i. 303, 304, 534, 535 


—— -—conrm'd by experiments. 
L.535—5$37 

Correſiveneſs, what. i. 526 

Its theory. Is 526, 527 
——confirm'd by experiments. 

1. 527—534 

Deftroy'd in liquogs. i. 530, 531 
Corraſives, their uſe in preparing medi- 
cines. i. 303, 304 
Corruption, what. I. 209—212 
Effects of it in ſugar, plaiſters, un- 

| guents, &c. iii. 68 
= Coſmical ſuſpicions. i, 290—296 
& Coſiiveneſs to remedy. ui. 620 


Coughs, an uncommon cauſe of one 
found upon diſſection. i. 447 
Remedies for them. i. 94, 99 
Cow-heel, its bones boil'd tender. ii. 65 1 
Crabs-eyes, what, and where generated. 
| i. 32, 170. n. 

To find their peculiar nature. i. 57 
The uſe to the creature. i. 170. n. 
Cramp, to cure. Ill. 573, 621 


Craws-fiſh, obſervations upon the loſs and 
renewal of their claws: i. 29.& W . 


i245 


Petrified in an inſtant; _ 
Anatomical 'obſeryations -on them. 
i. 170 


ILNGD( EY AX; 


Included in vacuo. 
Cream, preſerv'd. 
Creation, what. 


ii. $33, 55+ 


1. 634 
11. 222 


That of the world. i. 10. n. 18. il. 


111, 117, 134, 147 149, 170, 
171. 1, 263, 264 


The defigns of it. i. 9, 10 
Criſes, what, ii. 129 
How perform'd, il. 129 —I33 


Moſt frequent in acute diſeaſes. ii. 129 
Procurable by the mechaniſm of the 


body. il, % 130 
Happening after death. 130 
Some ſalutary, others prejudicial, or 

mortal. 130 
Two methods of them. tb. 
Perfect, and imperfect. ib. 
Seldom perfect. ib. 


The conditions of a perfect crifis. 76. 
May prove diſeaſes. li, 131 
Sometimes ſtrangely made. ii,1 31, 132 
Periodical ones. 11. I 32 
Artificial criſes. ib. 
Happen ſometimes by the interven- 
tion of ſpiritual beings. 11. 133 
Crocus martis, how prepared to advan- 
tage. L 134, 37% 
Whether diſſolvable in ſpirit of falt, 
or oil of vitriol. 1 536 
Crocus metallorum, how made. ui. 577 
Loſes little in communicating its eme- 


tic virtue. i. 102, 411, 412. iii. 
557 

Crucibles, porous and previous to ſome 
bodies. : 1. 452 
Vitrified by the fire. iii, 280 
Cryſtat, electrical, and hard to calcine, 
1.399, $13 

Will ftrike fire. | i 473 
Turn'd from tranſparent » white, 


1. 17, 33 
Of therock, its ſpecific gravity. ll. 315 


Its hardneſs. - ii. 119 
Its growth. iii. 110—103, 122, 127 
Tinged of a fine red. © iii. 105 
Of other colours. i. 45 4. iii. 109, 110 
One part of a piece green, and the 

other eolourleſs. ui, 109 
Water contain d in a piece. iu. 110 
Made a ſtandard for the 


gems. ' 11. 78 
Uuuuz F - 


the weight of 6 
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Chryſtallization, whence. i.46.n. 
I he phenomena of it. i. 241 —243, 
260 

Accounted for. i. 243, 244. n. 


The manner of it. lit. 133, 134 
Chryſtals, their figures in various ſaline 
bodies, 1. 241 —245, 425, 426 

Of filver, geometrically figured. iii. 1 14 
Their formation render'd vifible. iii. 
115 

Made inſipid. i. 539, 540 
Cugoli, yield a ſtrong ſcent. i. 399, 494 
Cupellation of filver. iii. 2 90 
Cupels, gain in weight by ignition. ii. 390 
Cupping-glaſſes, their phenomena ex- 
plain'd. ii. 502, 503 
May raiſe a great weight. ii. 502, 503 
Curves deſcribed by compound motions. 
i, 189 

Custom, the power of it. ii. 369 
Cuts, to take off their impreſſion. i. 136 
Cyder, improved. i. 115, 116 
May permeate ſtone- bottles. i. 45 2 
Made to ſmell of garlic by muſtard- 
ſeed. i. 242 


D. 


Aucus-ſeed, gives the taſte of lem- 
mon-peel to ale. i. 542 
Damps in mines, regular and irregular, 
= iii. 531 

To recover perſons diſorder'd by them. 

| | lit. 49 
Dead: bodies preſerved. i. 605, 610 
Dead- man's hand, its medicinal virtue. 
1 | | i. 86 


Deafneſs, remedies for it. iii. 642, 643 


| Death, unjuſtly eſteemed a poſitive be- 
_ | 


1. 141, 174 
Obſerved at various places. i. 294 
Deer, how long their ſcent will lie. 


I. 414, 429, 430 


White ones. i. 672 
Demonſtrations, in geometry regard not 
___ *objeCtions. ii. 226, 227 
Denſity of the planets. ii. 160. n. 
Dientifrices. i. 666-668 


-Des-Carts, his notion of the eſſence of Digeſtion, the rationale of it. i. 46." 


body. ü. 138 


1 4 ii. 108 
Declination of the needle, firſt obſerv'd. 


His notion of final cauſes. ii. 152—7 ; 
His philoſophy not phyſically proved 


li. 186 

No Atheiſt, ii. 158, «4 
Devil, painted white. ji. * 
Dew, gives a ruſt to metals. ti. * 
Diabetes, remedies for it. i. 81. il. 573, 
Diamonds, what. ili. 4 
Electrical. i. 399, 402. iii. 125, 126, 
Excited by friction. i. 401, WY 160 
Made to ſhine in the dark. i, 494. 

. lit. 155.6 n, 126 
Generated ſucceſſively. i. 462. ii. 335 
Their weight and hardneſs. i, 451 

A proof of their hardneſs. i. 14, 
Thoſe of the old rock the hardeſ. 
lil, 145 

f i. 462, 46; 
Ill, 111, 145 


Not equally hard. 
Differ in weight. 


Heavier than cryſtal, ili. 111 
Their ſpecific gravity, IL. 145 
Uſed for emery. 1.135 


An inteſtine motion in their parts, 
i. 462, 463, 49: 

Odd phenomena of them. i. 462, 46; 
A cloudy one made clear. 1. 462 
Will ſtrike fire. 1.473 
Will crack ſpontaneouſly. i. 492 
To diſcover whether they be genuine, 
i. 5 13, 5 14. iii. 101, 155, 156.0, 
172.1, 

Their figure. iii. 101, 118, 145-147 
(Corniſh) their figure. iii. 101, 117, 
| 118 
A grain in them. iii. 104, 146, 147 
Of various colours. ii. 223. ili. 108, 
146, 147 


Clouded. il 111, 120 
Mines of them. Wit, 112 
The ſoil affects their water, iii. Il: 
Were once fluid. ili. 123 
Maintain commerce. Iti, 144 
Pulverable in a mortar. Ill, 145 


Attracted by the load- ſtone. 111.147 
An account of one that was remat- 
kably luminous. ili. 152—155 
Diaphragm, its uſe. ii. 463, 4% 
Diarrheas,. remedies for them. iii. 55 


Dite- 


Differently perform'd in different crea- 
tures. 1 29. 11.186 
How performed in animals. i. 306, 307 
Digeſtors, boiling practiſed in them. 
ii. 650, 651 

Dipping-needle, its phenomena uncer- 


tain. i. 126 
Applied to diſcover the longitude. 

i. 1 26. n. 

Diſeaſes, from imagination. i. 90 


Curable by medicines apparently op- 
poſite to them. i. 98, 99. iii. 572 
Apparently contrary ones, may have 
the ſame cures. j. 103, 104 
Many phenomena of them illuſtrated. 
ii. 141 

Hereditary, their long continuance. 
1.144, 145 

Some imputed to witchcraft. ii. 146, 
147 

New ones, what. UL. 542 
A Wwhence they proceed. i. 
294. 111. 542 — $44 

How cauſed by remedies uſed for 
their cure. i. 555 
Their cauſes. ili. 558, 5 59 
Upon what they principally depend. 
ui. 5 65 

Curable by various mechanical alte- 
rations in the body. iii. 5 46-600 


\ Diſſelution, whence. i. 46.n, 
Depends upon mechanical principles, 

i. 531 

Different kinds of it. i. 5 33 
Diſtances, taken by ſounds. 1.138 


D1:/iillatien, the. rationale of it. i. 46, 
386. n. 11.278 


Performable by the ſun's heat, and 


that of horſe-dung. 1. 71 
How practiſed in vacuo, ii. 564, 565, 
648, 649 


Leaves the colours of the ingredients 
behind. it. 81 
Compounds bodies a-new. iii. 3 56— 
36 3 
D1iflilPd liguors, why turbid. ti. 298 
Divers, why commonly unhurt in deep 
waters. ii. 290, 354. En. 355— 

| 359 

How long they will remain under wa- 
ter. ü. 470, 471 
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Women- divers, how known from other 


women. ll. 354 
Diving, how practiſed at ſea. 1.128 & 
n. 130 

The defect in the art. i. 130, 136 


Engines for it. il. 468, 470, 471 
The uſe of ſponges in diving. ii. 471 
How to dive ſecurely in a ſtorm. iii. 
246 

Divijſibility of matter, inſtances of it to 
a ſurprizing degree. ili. 197—200, 
476, 477, $I5—$17 

Dogs, their ſagacity and exquiſite ſcent. 


1. 414 
Dog-wood, its uſe in fiſhing, i. 137 
Dondos, who. 11. 46 


Dough, the air it affords. ii. 568, 569 
Drebell, his engine for failing under wa- 


ter. 11. 468 
Drin#, an inſtance of one who uſed 
little. i. 306 


Froze in cellars. 8 
How preſerved in Ruſſia. ib. 
Dropſy, the nature of the fluid that 


cauſes it. L 33 

In goats how cured. i. 87 
Remedies for it. i. 98. iii. 607, 2 
22 
Drowning, compared with the want of 
alr. ii. 535, 536 
Drugs, greatly adulterated. 1. 153 
Dutcks in vacuo, ü. 527, 728 
Drown'd. 11.536, 537 
Dung of a ſtone-horſe, its medicinat vir- 
tues. 8 i. 64 
Dying, how improveable. it. 74—77 
Whether blacks will dye a lighter co- 
lour. il. 48 
Cloth firſt dyed blue, how turn'd yel- 
low. ii. 68 
Dyſenteries, remedies for them. i. 92. 


ili. 580, 585, 586 
E. 


Arth, an account of its creation: 
i. 10. n. 

z. 10, 11. n. 

j. 11. En. ii. 
266 

U. 115, 116, 267 
Affords 


Its circumference. 
Relative magnitude. 


Its motion, 
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Affords light to the moon. ii. 116 
Earth raiſed into the air. 1. 434 
The earth a magnet. i. 290. iii. 524 


May communicate with the celeſtial 


bodies. i. 291—296 
Slow changes in its body. i. 292 
Whether cold or hot. i. 642, 643 


* * the ſame with aſhes. 11. 230 
A red earth containing metals and 
gems. il. 324 
Dug from under a pigeon-houſe, di- 
ſtill'd. i. 106 
Medicinal earths to be enquired after. 
1.58, 59 
How to be obſerved, towards giving 
the natural hiſtory of a ow 
iii. 
Contains various unknown bodies in its 
bowels. ili. 76, 89, 237 
Its body increaſes. lil. 77. n. 
Different regions below its ſurface. 
lil, 232 — 240 
The temperature of its regions. iii. 
233, 234. 234— 236. 236—240 
Fires in the bowels of the earth. iii. 


236—238 

Earth, the principle, iii. 300 
Why ſo eſteemed, ii 418, 436 
Heterogeneous. lil. 418 
Producible. lit, 417—422 
Obtain'd from ſpirit of wine, iii, 421 
from nitre. ib. 

from ſalt of tartar. iii. 374, 

375,421 

No natural earth elementary, iii. 422, 
423 


Earth that afforded an urinous ſpirit. 
1 . 368, 423+ $23 
A white kind containing lead-ore. iii. 
506 

Difference in ſeveral parts of the earth 
as to fertility and healthineſs. iii. 


522—525 
May yield effluvia undiſcoverable by 
ſenſe. UW. 524 


2 their poroſity. i. 452 
Earth-gquates, whence. i. 479. iii. 2 13. n. 
Their great extent. · i. 479 
Turning wine ſour. i. 88 
Ebullition, no argument of heat. i. 554, 
555. ili. 436 


Of liquors in vacuo. Il, 473 474 


Not always the effect of alkali and 


acid. il. 432, n. 
Echoes, their uſe at ſea, M Tile 
Eclip/es, their cauſe. I. 188 

Eſteemed ſupernatural. ii. 117 
Eels, their fleſh in vacuo, il. 51 
Vinegar-eels in vacuo. il. 602 


Their chymical analyſis. iii 28;, 286 
Efferveſcence, not owing to alkali and 
acid. 11. 432, 433, 436 
Effluvia, proceed from all forts of hg? 
dies. : I, 397—399 
Odoriferous bodies may go off in them, 

| 8 793 

Their great ſubtility. i. 404—416,34; 
Their effects on bodies. i. 410, 411, 
476 

Of the earth. i. 411, 111.76 
Copious effluvia may ſcarce leſſen the 
weight of bodies. 1. 411 
Of animals, how they affect dog; 
: 1.414 
Their great power and efficacy. 
416-4 

How they may act on bodies. i. 46, 
417 

Some very ſubtile and penetrating, 
1.415 

Thoſe of ſome minerals dangerow, 


i. 413 

May act as ſolid bodies. i. 422. f. 
Their determinate nature. 1. 425— 
438 
May retain the nature of the emitting 
body. 1. 425—429 
May affect the touch. . 428, 429 
Some affect not man, but other cre:- 
tures. 1, 429, 439 
Iſſuing powerfully from a dry, firm, 
and cold body. 1. 435 
Copiouſly emitted from conſiſtent bc- 

me Il. 553 
Their coalitions and reſulting change, 

1. 431, 43? 

Acting upon each other in the air. . 
How they may cauſe meteors and 


diſeaſes. 1.435 
Wholeſome effluvia in the air, |. 433 
"4.00 
Acting at a diſtance. i. 4374435 
Strange effects of them i. 45 . N. 
om 


From the operations of the air. iii. 77 


Excited by the ſun. ili. 79 
May alter the weight of the atmo- 
ſphere. iü. 86, 87 
Alter the conſtitution of the air. iii. 
$21—544 

The cauſe of antipathies. lit. 87 


Receptacles, or attractives of them. 
iii. 87, 88 

To diſcover them in the air. iii. 88, 89 
Afforded by pebbles. | li. 125 
Thoſe that impregnate the air diſtin- 
iſh'd. iii. 521 
May enter the pores of bodies. ili. 5 26 
May paſs thro ſome bod ies, and not 
others. iii. 5 26 
Imperceptible to ſome bodies. i. 290 
May infect our aliment. iii. 527, 528 
Harmleſs effluvia, may by mixture 
become noxious. iu. 531, 532 
Appearing in the form of croſſes on 
linen. iii. 5 38, 539 
Even metals may afford them. iii. 5 44 
Their great effects on the body. ii1. 


551 

Eggs, emit effluvia. i. 398 

Are porous. i. 441,443, 447 

The proceſs of their incubation. i. 247, 

| 248,.408 
| A mark of their ſtaleneſs. i. 441 
Detain'd in vinegar. i. 443 
- Salted in a particular manner. i. 443 
3 Frozen and thaw'd. i. 603—605 
9 Their conſiſtence in the hen. i. 337 
q Included in vacuo. 11. 434 
9 Roaſted philoſophically. ii. 36 
» May ſuſtain a great preſſure. ii. 370, 
10 ' 371 
1 A difference cauſed in their whites 
3 by agitation. ii. 31 
90 Of animals, ſwallow'd with water. ii. 
67 144 
. Z19ficity, its cauſe mechanical. i. 492, 
13 | ; 493. ii. 125 
15 | Eafily acquir'd and deftroy'd. ii. 125 
and Loſt by the exerciſe of itſelf. ii. 125 
:;, Wherein it conſiſts. ii. 126 
133 Whether it depends on the air. ii.487, 
| 488 

* In glaſs, an effect of the fire. ii. 126, 
0. f. 127 
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An elaſtic body bent in vacuo. ii. 487, 
488 

Electricity, produced mechanically. i. 
506—5 14. 510—5 14 

The hypotheſes advanced to ſolve its 
phenomena. i. 506, 507 
What bodies are endow'd with it. i. 
3999, 511. n. 513 
Electrics, exhalable. i. 397 
How excited by attrition. i. 420 
Seldom attract, unleſs excited. i. 507 
Require a poliſh. 1, 508 
Have their effects weaken'd by cloudy 


weather. i. 508 
Abound in ſubtile matter. ib, 
One that moved a needle. tb. 


May attract ſmoke. i. 508, 50g 
Attract all bodies indifferently. i. 50g 
Whether they attract fire and flame. ib. 
The manner wherein they act. i. 50g, 
510 

The action reciprocal between the 
electric and attracted body. i. 510 

All afford light. iii. 15 6. n. 
Electrum of the antients, what, i. 232 
—minerale Paracelſi, a cure per- 


formed by it. i. 9 
Elements, what. iii. 261 

Tranſmutable. i. 267 
Whether they have their places aſ- 
fign'd them. ll, 123, 124 
Their number uncertain. 111. 261 


Whether compoſed of mixed bodies: 
iii. 262 
Four not always obtainable by fire. 
iii. 26 
Which the moſt uſeful. iii. 299, = 
Elephants, weigh'd and compared with 
mites. i. 12 
Their teeth weigh'd. L 
How affected by red objects. i. 485 
Elixir, effects of the grand elixir. i. 372. 
iii. 292, 430 
Not pretended to by HFelmant. i. 382 
Effects of an anti-elixir. i. 78 
Helmont's Elixir Proprietatis. i. 75 
Emboſo' d-work on metals, to caſt it off. 
1. 152, 153 
Emeralds, how counterfeited.i.458.ii.100 - 
How they grow. ili. 109 
Of various colours. ib. 
Emery, 


70 


Emery, how fitted for the purpoſes of 


artificers. i. 134 

Its weight compared with its hard- 
neſs. i. 451 

Has metalline parts. i. 453 
Its ſpecific gravity. ii. 315 
Emetic drops. iii. 674 


Empyema, its matter diſcharged by the 


out-lets of the body. 1448 
A remedy for it. ili. 581 
Eupyreuma, what. i. 547 


Not always offenſive to the ſmell. 

i. 547 

Endemial diſeaſes, what. ili. 5 25 
Whence they proceed. ili. 525—529 
Englih and Danes why whiter than Por- 
tugueze and Spaniards. ii. 42 

Ens primum of baulm, its preparation 
and virtues. | 1.75 

Ens veneris, how prepar'd. i. 374. ili. 
589, 656, 657 

Its virtues. i. 79, 97. ili. 589, 590 
Epicurus, his ſyſtem of philoſophy de- 
fective. i. 20—23. ii. 271 
Epidemical diſeaſes, owing to ſubterra- 
neal effluvia. ili. 529—541 
Their duration, progreſs, and ceſſa- 


tion, whence. iii. 5 32 
Epilepſy, how cured. i. 65, 89. ili. 315, 
63 35 634 

Eryſipelas, how cured. iii. 622 


E/jay-Inſtrument deſcribed. ii. 372, 373 
Etching, the art of it. i. 232 
Upon iron. 1.528 
Evidence, to be demanded for propo- 
fitions. 11.211, 212 
Of perception. it. 220 
Excoriations, to cure. ili. 622, 623 
Exhalations, coloured ones raiſed from 
the earth, and ſeveral bodies. i. 427 
Taking fire. i. 704—706 
Riſe from the lower earth into the 
upper. i. 706, 707 
o what height they may aſcend. ii. 
4154.45 
Variouſſy affecting metals. iii. 29, — 
May uniformly affect the air. iii. 45 
Of clove- trees wholeſome. iii. 71 
May cauſe diſeaſes. iii. 72, 85—89 
How they may cauſe the plague. iii. 73 


Fretting the wooden-work of mines, 


ili. 93 
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May tinge gems. Mi. 139144 
Some heating, and others cooling, jj; 

: : 237,238 
Exiſtence of things, how known, ii. 203, 
212 

Whether ſeparable from eſſence. . 

. 2 N . «> ; 221 
Experience, different kinds of it. i, 240, 
: 250 

Whether it corrects reaſon. ii, 262 
Experiments, why they may fail of ſuc- 
ceſs. i. 153—18ʃ 
Exploſions, experiments relating to them. 
s Lil. 210—21 

External remedies recommended. i. 


Their efficacy. 
570 

Manner of operation. iii. 570—;77 
Extradts, the beſt way of making them 
from vegetables. ll. 335 
the wiſdom exprefs'd in then 
ſtructure. ii. 161—165, 177,153 
Compared to a teleſcope. ll, 178 
No judge of diſtance, ii. 201 
How diſſected to advantage. i. 681, 
| Il, 249 
How employ'd in philoſophy. ii. 252 
Frozen. i. 607, 681 
Remarkably diſorder'd. iii. 595 0 
Capable of great dilatation without 
prejudice. itt. 598 
Widen in the dark. iii. boo 
The appearance of fire before them, 
Ill. 599, 599 

Remedies for diſorder in them, |! 
623633 


Eyes, 


F. 
F Alling bodies, the ratio they obſerr? 


i. 1215 1:3 

Deſcend with equal velocity. 10 
Falling of the ſundament, to ſug 
ill. 63 

Falling-Sickneſs, remedies for it. . C5, 
89. iii. 315, 633, 034 

Fear, changing the colour of the hal, 


i. 99 

Feathers exhibit the colours of the al- 
bow. : 7 

Ls 41 


IN D E X. 


Fermentation, if in the blood. i. 35. iii. 565 
Acts with violence. i. 289 
How affected by cold. i. 678, 679 


An attempt to ſhew the effects of the 


air upon It. iii. 63 
Whence. Mi. 213 
Depends not upon alkali and acid. 

Hi. 432. n. 
Fevers, a ſucceſsful method of treating 

them. 1.97, 98 
Remedies for them. ill. 634, 635 
From the air at Tripoli. ili. 70 


Frequent in ſtrangers at T angter. 


ili. 72 

Frequent at Johanna. lll. 72, 73 
Frequent at Balaſſore. Ill. 73 
Fewel, improveable for chymical pur- 


poſes. LIT, 73 
Its rarifaction when turn'd to flame. 

i. 406, 407. n. 

Figs treated pneumatically. ii. 606 
Figure, its advantages in ſuſtaining preſ- 
ſure. . 410, 417 

No figures that fill ſpace. + i. 451 
To repreſent the figures of things. i. 
131, 132 

Files, how made. i. 237 
Filtration, an experiment with regard 
to it. ü. 496, 497 
Final cauſes, what. ii. 151 152 
Whether knowable by men. ii. 150, 15 1 
Reaſons for excluding them. ii. 150 
Some of them viſible. ii. 154, 155 
A ſucceſsful argument for the being 
of a God. ii. 158, 159 
Whether to be found in all bodies. 
ii. 159 —166 


How to be confider'd. ii. 172—176 


How to be argued about in animals. 


ll. 177 —180 

Shewn by the fitneſs of things. ii. 180 
—191 

Not inconſiſtent with the efficient. 
: 1. 194, 195 

Allowable in natural philoſophy. ii. 
N ö 195. n. 
Fire, what. 11, 400. n. iii. 305 
Its nature. i. 560, 588. iii, 144—213 
Subterraneal fire. i. 641 
Improveable to chymical uſes. i. 67, 


68 
Vor, III, hel 


Produced by motion. i. 472, 565 
Pneumatical experiments made upon 

„ ii. 602 — 605, 633 
Why extinguiſhed in vacuo. i. 692, 693 
Various kinds of it in vacuo. ii. 417 — 


421 
How preſerved in the ſun and fixed 


ſtars. ii. 401. n. 
Adds weight to bodies. it. 389 396, 
392—396 


Its action upon dry bodies in powder. 
. 389, 390 
Bodies fired by the ſun in vacuo. it, 


421 
Produced by collifion in vacus. 11.420, 

421 
How increaſed by the air. i. 469 


A fire that burns under water. ii. 5 21 
Whether it be the proper inrument 
of analyſis. iii. 262, 263, 266—281 
No univerſal reſolver of mixed bodies. 
iti. 359, 424 

Compound bodies, 287, 288, 305. 
& n. 307, 313, 359 

Not the cauſe of faltneſs in aſhes. 
| iii. 332 

Not always concern'd in producing 
fixed alkalies. IN. 371 
Fires in rooms to. be regulated by the 


hygroſcope. i. 381 
Fire- ſtane vitrified. iii. 2 80 
Firmneſs, what. i. 319 

Mechanically producible. i. 300 
The requiſites to it. i. 319—336 


Its nature explain'd. i. 345—347. n. 


FHißb with inverted hearts. 1. 27 
Caught by means of a certain wood. 
1.137 

Venomous fiſh in Braz1!. 1 410 
Preſerved ſweet by cold. i. 60g 


How beſt thaw'd when frozen, i. 609 
Whether they die for want of air in 

frozen ponds, 1.686, 689 
The ſtructure of their eyes. ii. 164, 188 
To determine how they riſe or fink in 


water. ii. 365 
Unprovided of lungs. ii. 465 
Whether they breathe under water. 

; 11. 469, 470 
Their fleſh treated pneumatically. 
ji. 625 

XxxXx Boil'd 


705 
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Boil'd in a ſcrew'd Balneum mariæ. 


13 Þ 14. 651 
Call'd together by a ſound. iii. 41 

A ſhower of fiſh. ili. 75 
A fiſh long nouriſhed by water. iii. 

| 348, 349 
Fiftula's how cured. i. 5 6. ili. 635 


Fixation, inſtances of it in fluids. 1. 383 


—386 

Fixed bodies, how they promote volati- 
lization. 1. 370 
Rarify into air. i. 386. n. 


Fixedneſs, whereon it depends. 1. ; 80, 
386. n. 

How produced in bodies. i. 3 00, 380-386 
Producible by uniting two volatile 
bodies. 1. 38 5 
Flame, what. ii. 400. n. 662. ili. 319 
Its nature. iii. 144—213 
Its parts variouſly agitated, i. 315 


The ſubtility of its parts. i. 407 
Tinged blue by copper. i. 413 
That of a candle yellow. ii. 58 
Its velocity. ii. 268 


Adds weight to bodies. ii. 388, 389, 


396, 397 
Penetrates glaſs. ii. 397 
May act as a menſtruum. ii. 398 


Differs in colour with the ſmoke. ii. 
a 400. n. 
The duration of that of wax and tal- 
low ix vacuo, 1.417, 418 
In vacuo, ii. 468, 469 
The vital flame in animals. ii. 469 
That of ſpirit of wine, its action upon 
bodies. il. 469 
Impregnated with a metal 7 vacuo. 
ii. 520, 521 

Hard to produce without air. 11.517 — 


520 

A durable flame of a metalline body 
in Varcuo, ii. 5 20—5 22 
Pre ſer ved under water. ii. 521 
Propagated with difficulty in vacuo, 
li. 522—5 24 

What experiments would ſhew its re- 
lation to air. ili. 63 
What it requires in air. iii. 81, 82 
Reſembled by the fumes of a certain 


body. ili. 93, 94 
Fleſb preſerv'd withcut falt. i. 5 2. ii. 606, 
607, 647, 648 


1 


Diſſolv'd into a purple fluid. i 20 


Boiled in vacuo. Ii. 649,6 
2 1 0 
Electrical be Nr by. 
Hints, how fitted for counterfeitin- 
gems. l 135 


PFinuwers preſerved. 1. 109. n. ji, 6 he 
Of brimſtone, how made, i.426, il 


Chymical, how they differ in Ea 
1 

Huidity, the requiſites thereto. i, 115 
313,37. f. 

Mechanically producible. |. 300 
Bodies are differently diſpoſed to it, 

| l. 30 
A very diffuſive quality. iii. 329, 1 
Whereon it depends. iii. 308, 34 3,344, 

f 403, 404, 425 
Fluids, what. i. 306, 505, Gn. 
May evaporate with cold. i. 677.n, 
Compoſe the greateſt part of the ui. 
verſe. 1. 388, 11,268 
How convertible into ſolids, and vi- 
verſa. i.328—336. iti. 308, 404,40;, 

| 33 

Animal fluids vitiated. i. 33, , 
The figures made by their contiguous 
ſurfaces. i. 316—318, 388—396 
Why different contiguous fluils pre- 
ſerve their ſurfaces diſtinct. 1. 315 
—318 

Their parts in perpetual motion. |. 
313—318, 460, ii. 268 

Their force upon ſolids i. 472475 
Effects of their inviſible motions upon 
animals. i. 483—433 
May be made of the dryeſt bodies 
1. 307 

The cauſe of their ſoftneſs. i. 311, 31: 
The difference between fluid bodiz 


and wetting liquors. 1. 313 
An odd fluid appearing to move {pot 
taneouſly. i. 307 —39 
Their force of motion. ü. 208 


Gravitate in proprio loco. ii. 287, 288. 
290—292. H n. 34835 3,358,350 
3560, 301 

Aſcend in fiphons, ſmall tubes, i 
filtres. ii. 289, 303, 440, 447 
Lighter will gravitate upon heavie, 
Il, 9d 

re! 


- Preſs upwards. ii. 296 
Suffer bodies of their own gravity to 
reſt any where in them. i. 297 
Why light bodies aſcend in them. 

| ji. 297, 298 

To what depth ſuſtain'd bodies will 
fink in them. Ji. 298, 299 
Lighter fluids may raiſe heavier, ii. 
| 300, 301 


Kept ſufpended to the fame height 


in tubes of different bores. ii. 301 
305 

The direct preſſure that bodies ſuſtain 
in them. 11. 203, 304 
Preſs according to their perpendicu- 
hr altitude. il. 305, 306. n. 
Preſs laterally. ii. 307 - zog 
May depreſs bodies ſpecifically lighter 
than themſelves. il. 309, 310 
Preſs all ways. tb, 
May ſupport bodies much heavier 
than themſelves. f. 317,312,353 
To find their ſpecific gravity. il. 333, 


334 
Preſs differently from ſolids, ii. 367 — 


1 371 
Their different ſpecific gravity in 


winter and ſummer. iii. 433. n. 
Fluores, found finely tinged. ji. 107 
PFlux-powders for ores. it. 318 


One of a ſtrange property. 1151 
Flyes, the ſtructure of their organs of 
viſion. ll, 163 


Will ſuſtain a very great preſſure. ii. 


4 5: 356—358 
Included in vacuo. ii. 545, 546 


Pneumatical experiments upon them, 


Il. 591, 596, 598, 599, 60 


Fly-blowings in vacuo, ii. 601, 602 
Fetus in brutes, by what form'd. ii. 146 
When the human tus receives the 
ec © tional ea, 07 5 ii. 146 

Whether it reſpires in the womb. ii. 


70 
Why it may at firſt live without pl. 
rig, and afterwards not. ii. 469 
May cry in the womb. It. 470 
Fogs, annual at Coromandel. ll. 73 
Fatls for jewels, of what beſt made. 
e 


Feot-ball, at the bottom and top of a 
enn. 11, 669 


IIIN GDC EX. 


Foramen ovale, its uſe, Ii. 181 
Force, a way to improve it. ii. 306. & n. 
A new kind applicable to uſeful pur- 
poſes. 1 286 
Forms of bodies, whence. i. 302, 303 
What. 1. 206—208. 224, 231 
The vulgar doctrine of them exami- 
6 i. 215 —223 
The doctrine of ſubordinate forms ex- 
amined. i. 223—231 
Their nobleneſs hard to decide. i. 231, 

9 232 

Why attributed to bodies. 1.232, 233 
Subordinate forms allowable in ſome 
caſes. 1. 233—236 
Specific forms often no more than the 
moſt eminent. i. 236 
Some rather concurrent than ſubordi- 
nam. 1. 236—238 
Producible and re-producible. 1.233$— 
241 

Their origin ſhewn from the renewal 
of bodies. 1. 245 - 247 
Obſervations and experiments to ſhew 
their origin. i. 247 —251 
Firtune, miſtaken for a poſitive being. 
ii. 108 

Foſſils, whence their medicinal virtue. 
hs ü. 314 
The way to examine them. i1.314,315 
To find whether they are metalline. 


| _ 11,315,316 
Their different uſes in different pro- 
feſſions. u. 316 


A new one rich in vitriol. ii. 323 
Many of them wholeſome. iii. 5 23,5 24 
May unite to vegetables in their pro- 

per form. ili. 528 

May conceive coldneſs or heat in the 

bowels of the earth. iii. 5 29—531 
Fountains, made by the ſpring of uncom- 


* — — 


preg air. 1,477 —479 
Fowl taſting of fin. ü. gy 


Foxes, of different colours. i, 672 
One that changed its colour: li. 44 
Fractures, affected by concuſſions of the 


.. LOTT S 
Free-will, ſuppoſed in man. ii, 198, 225 


Freezing,” how practicable artificially. 


1, 602, ii. 455 
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* with bodies capable of 
freezing others. i. 588—592 
Experiments and obſervations upon 

bodies diſpoſed to be froze. i. 592 


3 
Experiments upon bodies indiſpoſed 


to be froze. 1596 
How practicable without breaking the 
containing veſſel. i. 602 


The remedy for freezing in men. 1.609 
Inſtances of perſons frozen. i.605,609 
The manner of its operation. 1. F Fax 
11 

May cauſe ſolid bodies to ſwell. i. 612 
The force wherewith it expands wa- 
ter, 1. 622—626 
Accounted for. i. 559. n. 667 
Employ'd to diſcover the texture of 
animal and vegetable ſubſtances. 

i, 680, 681 

Its uſe in anatomy. i. 681 
Why it corrupts and ſpoils ſome bo- 
dies. i, 681, 682 
Whether it exhibits natural figures in 
ice. i. 683 
Whence with ſnow and ſalt. i. 17,718 


Frights, may cauſe and cure diſeaſes. 


i. 82—84 


Frigidum primum, what. i. 640—650 


Frogs perſpire. i. 442 
May give light into the nature of re- 
ſpiration. i. 27 
Will live without their hearts and en- 
trails. i. 28 
Why they have a peculiar membrane 
of the eye. ii. 162 
To render that membrane viſible. ii. 
163 
Included in vacuo. ii. 529, 530, 534, 
535 


Pneumatical experiments on them. 
li. 591, 592, 596—598, 602 


Frog-ſpawn, treated pneumatically. ii. 


601, 602, 623 


Froſt, affects all kinds of bodies. i. 593— 


T* 596 
Uſeful in preparing manure, 1. 594 
Whence on glaſs- windows. i. 591 
How far it reaches into the earth. i. 


| 630, 631, 643, 646 
To preſerve the earth and water from 


Ih i. 670—67 3, 683 


Whether it increaſes the weight of 
Fruit imitated in wax. i. * 
To preſerve it. i. 109. n. ii. 567—55; 
Different kinds obtainable from the 
ſame tree. i. 167, 163 
Exhalable. i. 397 
The air it affords. ii. 565—563 
The difference betwixt it whole and 
bruiſed. ü. 629 —632 
May obtain maturation after being 


gathered. i. 543 
Fucus of tin-glaſs. i ; f 
Fuga vacui, no principle of nature. ii. 

484 

Fulmen, what. 1. 446 
Strange effects of it. 1. 421 
Fumes, their efficacy in diſtempers i, 
2 1 9g 

Turn to various liquors. ii. $0, 1 
In vacuo. It. 439, 440 


Yielded by an odd kind of liquor, 


; lt, 439 
White ones afforded by a red ſpit. 
li. 543, 544 

How ſuſtained by the air. ii. 5430 
Meeting, and making coalitions in the 
air. i. 48 
White ones. th, 
Inviſible, made viſible by mixture, 
li, 338 

Generated by mixture without exter- 


nal heat. ll, 541 
Acting on metals thro* animal ſub- 
ſtances. Wi. 571 
Funicular hypotheſis examined. ii. 657 
: —663 
Furnaces, improveable in chymiſtry. 
i. 67, 68 
Lamp-furnaces uſed to hatch eggs. 
i, 67, 68 
Furor uterinus to cure. lui, 636 
G. 
GE for eſtimating the rarifaction 
of included air. i1.488—490,550 
3 
Galen, fancied a ſoul in the earth. ii. 114 
His opinion of nature. 125 
Gall in the air-pump. li. 540 


Gall 


* 
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Call, not abſolutely neceſſary to make 


inky liquors. - 13 
Their uſe in examining mineral wa- 
ters. iti. 504—507 


Subſtitutes for them. iii. 507, 508 
Gangrenes, to cure. ü. 636 
Garlic, its taſte and ſmell imitated. 1. 

542, 546 
Gems, their medicinal virtue. 1. 62. li. 
100, 101. ili. 99, 124—128 

How counterfeited. i. 132,151,453 

Porous. i. 450 

Have an inteſtine motion. 1. 462,463, 

490 

Their principle of growth. i. 490 

Appearing like coals of fire upon the 

mill. i. 492 

Gaping upon the mill. i. 492 

Uſed to colour glaſs. ii. 99 

To diſtinguiſh the genuine from coun- 

terfeit. il. 328, 329 
How to be choſe for different pur- 
poles, li. 329, 330 
Were once fluid. ill. 99—112 
Have their real virtues from minerals, 
ili. 99, 124, 126, 127, 141 

Their figuration. ili. 100—10z 

Internal texture. li. 103, 104 

A grain in them. iti. 103, 104 

Change their colour in the fire. iii. 


105, 106 
Colour'd ones found among metalline 
veins. iii. 107 


Unſkilfully dug in the Indies. iii. 107 


Of the ſame name, differ in colour. 
* iii. 18 


May contain heterogeneous matter. 


iii. 110 


May have their texture alter'4 by 
Water. Ill. 111 
Are mixed with minerals. iii. 112, 
118—122, 137—141 

How faſhion'd. iii.112—118,123,124 
How they grow. Hi, 130—134 
Their ſhapes not uniform. iii. 118 
Irregularity in their figure, what it 


argues. Hi. 132 
Of different weights, iii. 118, 119, 
: 125, 129 
Their tranſparency and opacity, 
whence. ii. 120 


Their different colours, whence. iii. 
126, 127 

Whence of different colours in diffe- 
rent parts. ili. 131 
Whether of themſelves luminous. iii. 
148—155 

Generation, what. i. 209—212 
Genus and Species explain'd. i. 206, 207 
Geography, depends on mathematics. 
i. 120 

Gilders, their amalgam of gold. iii. 411 
Gilding, its origin. i. 113 
Glaciation, how it affects liquors as to 
the figures in ice. i. 168 
Natural, how propagated. i. 630, 631 
The depth whereto it may reach. i. 


630, 631 

Glandulæ miliares. i. 441 
Glas made malleable. i. 68 
ts coheſive power. i, 320,321. 11.416, 
417, 45, 451 

Its ſolidity, whence. i. 322, 323 
A very cloſe body. 1.410 


Its poroſity and perviouſneſs to ſome 


bodies. IN: 1. 455 —459 
Impervious to air. i. 702, 703. ii. 449, 
450 


Penetrated by fumes. ii. 450, 479, 480 
Pervious to flame. it 396, 397, 399 
Surprizingly electrical. i.511, 512. n. 
Made electrical by heat. i. 400 
Apt to crack ſpontaneouſly. i. 136, 
289, 453488 — 491, 493,595. iii. 62 
How temper'd to prevent its cracking. 
i. 8 
What aſhes make the beſt. i. 1 = 
Yields a ſtrong ſcent. i. 400,401,494, 
iii. 419, 420 
Made to ring by a ſound. i. 486 
Soften'd, and render'd figurable. i. 135 
Contains alkaline ſalts. i. 148, 463 
Why poiſonous. i. 201 
Corroded by ſaline ſpirits. i. 455 
The way to ſtain or colour it. i. 457 
—4 
Tinged red quite thro”, i. 428 
Tinged blue by gold, and yellow or 
red by ſilver and metcury. i. 459. 
ii. 64, 66, 98. iii. 41 3, 415 


T urned blue with ſilver. ii. 98 
Has an inteſtine motion. i. 463, 488 
Yields 
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Yields an eſfloreſcence. i. 463 Why it turns the ſand, Q. 45 i 
Swells after blowing, i. 463 
A kind that ſhrunk upon cooling. i. Glases, drinking-glafſes, oddly 18 Ys 
| 488 1 lightning. 1421 
ö Its texture. ii. 449 — to * out in 
Eafily made opake and white. ii. 17 | ſpiral. 91, 452 
Different colours in the ſame piece. — — — broke ig the na. 
i1. 64,93 tural voice, | 1.486 
How tinged green. li. 99 = —— have their ton 
How tinged of various colours. ii. gg i 45 
Tinged with zaffora and granate. ii. How faſhion'd for watches. 
339 Will, when heated, be crack'dby e. 0 
Variouſly colour'd by manganeze. ii. water. 1.489 
99 Burſt by the touch of a pin. i 40 
Yields light in vacuo. ii. 511. n. Flexible looking-glaſſes. i. 129 
Yields light by friction. iii. 172. n. To turn all hollow glaſſes _— 1 | 
Which fort beſt for the object-glaſies cula. | 
of teleſcopes. i. 135 To foliate all ſorts of figured gal 
Its fixedneſs in the fire. iii. 270, 280 i. 1:9 | 
Obtainable from vegetables. iii. 288 To diſcoyer veins in convex gal 
Made only by fire. iii. 308 i, 142 ' 
A mixed body. iii. 309,419,420 Double-convex olaſſes made to ad- 
Differs with the aſhes employ'd to vantage. 1.150 5 
make it. iii. 315 Concave glaſſes, throw the image ct 
Compoſed but of two elements. iii. the object into the air. ii, 26,27 & 
326 Glaſſes of metals, vary in colour. 1.9 7 
Muſcovy-glaſs diviſible into plates ex- Glaſs of lead, electrical. j. 510 
tremely thin. ii. 21. ili. 27, 280 The alterations made in it. i. 384 
A particular glaſs for exhibiting two Exhibits various colours. ii. 100, 101 1 
different colours in a liquor. ii. 93 Turn'd to lead again. ll. 234 | 
Glaſs of antimony, its different virtues Glaſi-making, liable to contingencis Gol 
as differently managed, ul. 569,377 1 70 I 
Electrical. i. 5 10 6 go defect i in it, TIN 1136 
Glaſs-bubbles, tifing and finking with 65 -ſtopples,. their excellence, |. 151 R 
the alter'd preſſure of the atmo- Gloſs-tu es, attract water. ii. 447,448. En. L 
ſphere. e | 1 pe 659, 690 * 
Their phenomena in water explain'd. Glauber, his ſal mirabile, i. 259, 260 | 
ii. 293, 294, 309 Glew,, a fine tranſparent one, | 130 T 
Exhibit the colours of the rain-bow. Glow-worms, in vacuo, il. 526, 57 
” ih 25 -af i. 71 Their luminous matter in 9acu., b T 
Broke by the ſpring of their own air. I 3 
15 11.481 Their diſtill'd liquor. | UW, 333 | H. 
Their phenomena in blowing ex- Ghſters, may inebriate. 1443 
plain'd. ii. 482, 483 Gnats, their young ones in vacuo. i. | IN 
Gla/5-drops, broke in vacuo. ii. 510 540, 543 Wn M 
Glaſs-eaters, 1. 48 Their tranſmigration. li 549 
ws J- grinding 2, its origin. i. 113 Coat rue, recommended in the plague, 
Its practice. io Is, lil, 549 
How the metal is ſeparated from the God, his attributes manifeſt in his res 
tool theiein, I. 320, 321 tures. L 10—15 


In- 


IL MD EH N 


Inſtances of his power. i. 10, 11. ii. 
146, 266—269 

of his wiſdom. i. 11—13. ii. 
107,117, 160. n. 269—274,270— 
2744276, 277 

His wiſdom,in what moſt conſpicuous, 


11. 168, 274 

— — manifeſt in the eyes of 
animals. ii. 164 
His goodneſs. i. 13—15 
The greateſt argument for his exi- 
ſtence. ii. 118, 123 


Often confounded with nature. ii. 118, 


119, 159 

The primary cauſe of motion, 11.146 
The veneration due to him. ii. 149 
Whether the notion of him be innate. 
li. 158, 159, 208, 209 

The notion of him imperfect. ii.210, 
214 

May have perfections unknown to us. 
li. 204, 265 

The difference betwixt him and his 
Creatures. 11.278, 279 
Whether man may enquire into his 
nature. il. 278, 279 
The beſt object of our contemplation. 
li. 279 

The manner wherein he is to be ado- 
red. ii. 280 


Gold, afforded by a particular earth. i.59 


Diſſolved red by the ſpirit of Terra 

Sileſiaca. i. 59 
Reduced to a medicine. i. 63, 64 
Debaſed by a ſmall quantity of mat- 


ter, 1.78 
Made purgative and diaphoretic. 
i. 80 

To diſcover if it be alloy'd with cop- 
per. i. 116 
To recover its luſtre when ſullied. i. 
155. li. 17 


How ſeparated at the mines. i. 131. 
ili. 554, 555 

Seldom obtain'd pure. i. 164, 16 5 
Melted by the flame of a ſpirit- lamp. 
i. 165 
Giving a yellow tincture to Aqua for- 
tis, whereby filver was Converted 
into gold, i. 166 
Diſſolv'd by ſpirit of ſalt. i. 179 


Its nature. i. 200, 201 
Changeable into different metalline 
ſubſtances. ib. 


How ſeparable from quick- ſilver. i. 23 2, 
iii. 411 

Its cryſtals, what, and how figured. 
i. 242. iii. 296 

Diſtill'd with ſublimate. i. 254, 255 
Converted into filver. i. 260, 261 
Its colour, whence. i. 261 
Counterfeited. i. 454, 455. 11. 100 
To diſcover if it be adulterated. it. 
322, 323 

Made to yield the taſte of ſloes. i. 542 
Affording the ſcent of muſk. i. 546 
May tinge water yellow. i. 315 
Render'd volatile various ways. i. 263, 
372, 373,377,378. ii. 325. iii. 140, 
269. n. 306, 308, 396, 412 
Found volatile in ſome minerals. i. 2 63, 


264 

Made purer, and increaſed in weight 
by cupellation. i. 264 
How ealily and advantageouſly redu- 
ced to a calx. i. 377 

A very pale kind. i. 15 5 
May greatly differ from itſelf. i. 154 
15 6 

A ſpecies of as eaſy fuſion as lead. 
| 1.156 

Obtain'd from copper. i. 157 

from an ordinary marcaſite. 

i. 15 8 

from a red earth, or Regulus 
martis ftellatus. ib. 
from talc, ib. 


May loſe of its weight in time. i. 401 


Its great ductility. i. 404, 405 
The quantity of it that goes to gild 
ſilver- wire. i. 405 
A grain of it ſubtilly divided. i. 409, 
| 410 
Its poroſity. i. 439. n. 450 
Sweating thro“ glaſs. 1. 456 
Whether unripe ſilver. 1. 45 8 
Digeſted with quick- ſilver, producing 
a remarkable effect. i. 459 
A ſolution of it reſembled by that be 
the load-ſtone. I. 504 
Gains in weight by ry" 
i. 51 


How 
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How precipitated out of Agua regia. 
i. 520, 522 

Its ſolvents. i. 528—5 30 
Fitted by alkalies for the weakeſt 
menſtruums. i. 5 28, 5 29 
Made to appear like filver by a parti- 
cular light. ii. 16. n. 
To diſcover the ſmalleſt quantity of 


it in a menſtruum. li. 17 


A ſign of it in precipitation. u. 41 
The beſt way of refining and reducing 

its calx. | tb, 
Precipitated in its native calx. iii. 560 
Pure gold will ſully linnen. li. 4T 
Diſſolves, and falls yellow in Agua 

fartis. 1. 47, 96 
Its colour eclipſed by filver. ii. 48 
Diffolved with copper, gives a green. 


11. 69 

Diſſolved in Agua regia, dyes animal 
ſubſtances purple. ii. 101 
May appear in form of a ſalt, a liquor, 
a flame, Cc. li. 232 
Made to float in water. ii. 311, 312 
Its ſpecific gravity. ii. 312 
Contain'd in various kinds of ores. ii. 
322 

Found in form. of a reddiſh earth. 
| It. 324 

Obtainable with. profit from ſome 
ſands, i 325 
May be concealed in various bodies. 
ii. 325 

To eſtimate its fineneſs. ii. 374 
Mineral gold in Jamaica. il, 322 
Its growth. lit. 97 
How purified; lit. 262 


m—— quartation. i. 
Made to aſcend in fume. iii. 140 
Not reſolyable into the chymical prin- 


Ciples. i, 263—268 
The various forms it may put on. iii. 
264 

Its great fixedneſs in the fire. iii. 268, 
269, 295, 296 

How ſeparated from filver without 
Aqua fortis. Ill. 271. n. 
Its ſulphur and mercury. iii. 295— 
| 297, 402 
Diſſolyed by a particular menſtruum. 
iii. 306, 307 


Diſtill'd with a gentle heat. iii. zog 


———— With a metalline mercury, jj; 


I 

Wherein it differs. from filver. i 
| 21.n, 
How made from filver. i 322 
Native gold. ill. 342 
Obtain'd in plenty from an Americas 
earth. lit 347 
Deſtroy'd by a menſtruum. iii. 340 
Made inflammable. lit. 396 
How affected by butter of antimony, 
Il, 306 


How affected by the mercury of ani. 
mony. lite 409, 4o1 
Amalgamated with metalline mercy. 
ries.. Ni. 401 
Loſes its colour in amalgamating with 

a metalline mercury. ili. 401 
When volatile, may increaſe the gn. 
vity of mercury. ili. 412 
The virtues of its tincture. iii. 580 
Gold- beaters ſkin, how prepared. i. 
Leaf-gold, view'd by refraction. ii. 59 
Sand-gold. | Its 322 
Cold. mines, whether there be any. iz: 
Gold- ore, examin'd hydroftatically, ii, 
321, 322 

Its ſpar indiſſoluble in Agua firtis and 
qua regia. ii. 321, 322 
Gonorrhe&a, to cure. ui, 636, 637 
Gooſe-berries, treated pneumatically. ii 


611,613, 614,616 
Gout cured, i. 45. ii. 82, 86 
Remedies for it. iti. 490, 637 


Why conducive to long life. iii. 562 
Granats, have metalline parts, i. 43. ii. 


107, 108 

Differ in weight. i, 332 

Have a grain, ii. 104 

Bohemian, keep their colour in the 

fire, iii. 105 

Indian, change their colour in the = 
111. 10 


Afford a tincture to a mild menſtruum. 
ili. 107 

A diſparity in their ſhape, iii. 117 
Their ſpecific gravity. lil, 119 
Some opake. ili, 120 
A chalybeate tincture from them. 
i, 120, 121 

Gra- 


Granulation of metals, how perform'd. 
1.135 

Grapes, treated pneumatically. ii. 566 — 
567, 573,574,579, 582, 583, 506, 617 
Analyſed. iii. 299 
The different ſpirits they may afford. 
iii. 382—384 

A ſapa of them for ſauces. ili. 3 82, 383 
The ſpecific gravity of their juice al- 
ters with age. li, 338, 630, 631 
Graſs-hoppers in vacuo. U. 546 
Gravel, to cures il. 639 
Gravers, harden'd without quenching 
them in liquors or unctuous bodies. 

i. 112 

Gravity, what. i. 17. ii. 251 
Its cauſe ſome general agent. 1. 17. n. 
19. it. 124, 136, 137, 295 

An active principle. 7 
Ill attributed to nature. ii. 320 
Whether it regards the centre, or 
whole body of the earth. ii. 123, 124 


How it acts. ii. 136 
Two kinds of it. Il. 292. n. 
Relative gravity. i. 362—365 
Whence its difference in bodies. iii. 2 29 
Conſider'd in metals. iii. 406-409 


No argument of fixedneſs. iii. 414 
Green, how produced by various com- 
poſitions of blue and yellow. i. 228. 


11. 68—70 
Not producible by every blue and 
yellow. Il. 70 


Deſtroy'd, and produced. ii. 89,94,95 
Sap-green, how made. ü. 76, 77 


Greenland, its inhabitants olive-colour'd. - 


G7 Ii. 4.3 
Grief, its effects on the body. iii. 567 
Gripes, how cured. i. 92. iii. 639 
Grizolets, a grain obſerved in them. iii. 


104 


One that contain'd a liquor. iii 110 
Ground-ivy, its medicinal virtues. iii. 591 
Guaiacum, the time required to ſeaſon 


it, 1, 461 

When beſt ſeaſon'd. i. 131 

ö Its odour. i. 545 

7 | Its virtues. 1. 98 

9 ö Affords few aſhes, 1. 124 

0 | Its analyſis. ili. 266, 267 

. * @CGudgeons in vacuo, ll. 533, 534 
| Vo I. III. | 
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Gum- arabic, a ſolution of it precipitated. 


1. 524 

Its virtues, and beſt manner of exhi- 
bition. ill. 579 
Gums, reſinous ones, their precipitation. 
il. 47 

Fluid in ſome climates. 1. 467 
To cure their diſorders. iii. 639,640 


Gunnery improv'd by mathematics.i.1 22. 
| = &n, 
Gun-powder, the trades depending on it. 
i. 113 

Its uſe in obtaining ſtone from the 
quarry. i. 135 
Wherein its effects depend. i. 225,228 
Its great rarifaction in ſmoke and 


flame. „ 
Smelt by ſome fowls. i. 414, 415 
Fires gradually. i. 479 
Its effects incredible. ii. 251 


The velocity it gives to bullets. ii. 268 
The manner of its exploſion. ii. 400, 

= 401. n. 

To increaſe its force. ii. 401. n. 
Fired in vacuo. il. 420, 421 
Various attempts to fire it in vacuo. 
Il. 518, 519, 523, 524 

To take away its marks. li. 640 
Gyp/um, the remedy for canary. i, 146 


TR. - 

H“ figure of its grains. i. 394, 697 
When generated. i. 696 

Where and how made. i. 696, 697 
Falling in the winter. i. 696, 697 
Very large hail. 1. 697. iii. 75 
Frequent at Sumatra. 1 3 
Rare at Ceylon. ili. 53 


Hair, to take off without inſtruments. 


f i. 1 
Attracted by the fleſh of ſome = 
ſons. i. 511 
How dyed black. ii. 41 
Halo's, in the receiver of the air- pump. 
ä | TEES 
Hardneſi, whence. i. 346, FI n. 
No argument of compaCtneſs in bo- 
dies. i. 451 
How introducible into bodies. i. 329 
331 


Yyyy . 


7¹3 


714 


Introduced into a particular ſoft mix- 
ture. i. 343, 344 
Hares, how long their ſcent will lye. i. 414 
White in winter. Il. 43, 44 
Harts-horn, made fluid by a menſtruum, 


i. 338 

Calcined philoſophically. i. 419 
Its ſolyents. iin 
Burnt in vacuo. ü. 605 
Boiled ſoft. ü. 651 
Its analyſis. iti. 5 90 
Head- ach, cauſed by feet ſcents. 1.423, 
424 

How cured. iii, 490, 492, 640 
Health, why animals enjoy ſo large a 
ſhare of it. WL 141 


Hearing render'd acute by a fever. i. 429 
Diſorders in it to remedy. ul. 642, 643 
Heart, its uſe and cauſe of motion en- 


quired into. i. 28 
Hearts of eels in vacuo. It. 535 
Heart-burn to cure. ti.64.3 


Heat, whence it proceeds. i. 300. iii. 440 
Mechanically producible. i. 298, 299, 


$54, 555» 557, 558, 560—570 


Cauſed by motion. i. 472, 473 
Differently propagated in different 
bodies. 1. 479 


Adds power to menſtruums. i. 5 27, 5 28 
Produced by cold bodies. i. 554, 564, 
565, 571, 572. ili. 436 

Requires not the attrition of the pie 
i. 565 

Produced by mixing the ſame body 
with ſeveral others. 1. 567—570 
Heat cauſed by ice. i. 568 
Produced by putting together parts of 
the ſame body. i. 568. iii. 541 
The ſame body that cools ſome li- 
quors, will heat others. i. 555 
Produced by the action of two bodies 
on a third, with which they ſepa- 
rately produce cold. i. 357, 358 
Heat and cold accidentally varied in 


their production. i. 558, 559 
The requiſites to heat. i. 560, 561 
Various mechanical ways to produce 

it. 1. 561—572 
Producible by the * of two 

powders. i. 570, 571 


By the ſpirit of human blood, Sc. 
111.477 


IN D E X. 


Its direction. i. 601 
Expands metals. i. 612 

Natural heat applicable to chymaica 
uſes. i. 71, 72 
In the earth, whence. i. 641, 642, 
689. iii. 530 

Which heat the greateſt, a white one 
or a red, il, 28 
Not to be increaſed in bolling Water. 
U. 413. n. 

Propagated in vacuo. 419 
A great effect of it. i. 451 
How affected by the abſence of air, 


ii. 460, 474 
1 Produced by attrition in vacus. ii. I" 


; I2 
The heat of the air rarifies glaſs, il 


Sly 52 

The ſummer's heat may proceed from 
effluvia, ii. 52 
Its effects at Jamaica as to the raiſing 
of water. | li, 53 
Prodigious at Suaguena. ll, 53 


Houſes fired by the ſun's heat. iii. 55 
Bullets melted by the ſun's heat, ii, 


55,50 

How it affects proviſion and vermin 
under the line. i. 6, 7 
Ariſtotle's definition of it examined, 
in. 277, 278 

The cauſe of fluidity. iii. 403, 404 

Heavens, generation and corruption 
therein. li. 252 


How to be obſerved towards giving the 
natural hiſtory of a country. ii. 


| Hellthore, black, operating by effluvi 8 


1 4 36 

Helmont a faithful writer. ili. 276 
Hemiplegia, from a bone preſſing the 
Dura mater. i. 36 


Hemorrhages, variouſly ſtopp'd, i. 56, 66, 
81,445-W. 574, $75,593, 594,598, 


640 —b42 

Hens without rumps. IL. 45 
Hermes Triſnegiſius, his advice to his 
ſon, i. 16 
Hippocrates, his account of the world' 
origin. i. 114 

III effects of his commending nature. 
ii. 143 

Hoearſeneſs, to remedy- ili. 643 
rſeneſs, | Hitter 


d 
4 
4 
4 
£ 

5 
F 


Hobbes, his notion as to the riſe and fall 
of liquors in the thermometer. i. 


384, 585 

His doctrine of fluidity and firmneſs 
examined. i. 346 —367 
His doctrine of cold examin'd. i. 
711—719 

His doctrine of the air examin'd. ii. 
679—697 


His doctrine about a vacuum con- 
ſidered. ii. 698 

His explanation of the phenomena of 
the air- pump. i. 68 3—697 
Honey, its ſpirit i. 541 
The way to ferment it with water. 


i. 289 

Yields plenty of inflammable ſpirit. 
iii. 379 

Yields an acid ſpirit able to diſſolve 
metals. lil. 379 
Hordeum on the eye, its cure. iii, 6 30 


Horn, a horn growing upon a woman's 
| head. ii. 142 
Horſe-hairs, their ſpecific gravity. ii. 
292, 319 

Horſes preſerved from a diſtemper by 
ſtabling with goats. ili. 73 
Hounds, to know when they have ſcent 
of a hare or fox. 1, 430 
Hour-glaſſes made with different mate- 
rials. i. 152 
Human body, what li. 129, 142 
How conſtituted and preſerved, ii. 


I41, 144 

Many things done therein againſt the 
bent of the mind. Iii. 146 
The Humming- bird. 1.186, 189 


Hurricanes, their uncertain return in the | 


American iſlands. - 1.293 

. Whence they proceed. iii. 21 3 
A Wenn one Fort St. George. iii. 
38 

Fr requent about the iſland Menfricius 

3 Yo. bil 39 

"Periodical. iti. 40, 41, 89,90 

N —— of them. li. 40, 41 
Huſbandry to improve. i. 10 —117 
3 have a grain. ili. 104 


Hydraulic contrivances 11.477 —47 
. ®, 9 
Hygroſapes, Weir — and particular 


ll. 375—382 
A Fare one propoſed. ji. 375—376 


T ND E Xx. 


Whereof they may be made. ii. 375,376 
One of. ſponge: ii. 376 
A-ſtandard for them wanting. li. 377, 


378 

Obſervations with them. ii. 380, 381 
377—382. iii. 24 

Made of an oat-beard. ii. 378 
The cord hygroſcope li. 385 


Will notalways alter with the dryneſs 
or moiſture of the weather, iii. 24 
A hygroſcope in vacuo. iti; 25 
Hyadroſtatics, cannot alone determine 
whether a body will fink or ſwim. 
| i. 251 
Their uſe. i. 124 
Fundamental propoſitions in them, 
with their corollaries. i. 125, 126 
Preliminaries to their doctrine. ii. 285, 
236 
Their uſe to a phyſician. ii. 337, 338, 
342, 343 
Give the magnitudes of bodies. ii. 338, 
339 
The uncertainties whereto they are 
liable in practice. ii. 342 
The Hydreſtatical balance. iu. 318 
Directions for its management. ii. 309 


—321 

Cautions in uſing it. li. 343. n. 

422 to examine ſoft ſubſtances. 

| ii. 324 

— colour d ſands 
and gravels. ii. 324, 325 

— — CO the Materia 

medica. ii. 326, &c, 

Its uſes. ii. 328, 330, Ce. 
— to fluids. ii. 330 
to powders. 331, 332 
io bodies that will dite in 
water. ii. 332 

pen its relation to its aſymptote. 
i. 20 

Hyſercfis bow cured. i. 92 » 44+ 5] 


643 
Li | 


Je whereon it depends. i 1. 114 


FJFaſper-ſtones, their medicinal vir- 


[7 tues. 1. 81. f iii. 575 
Some partly red. n. 575 
u TC FFP M0 The 


The jaſper a blood-ſtone. iii. 575 
Jaundice, how cured. i. 85. iii. 5 8 2,643 
5 e645 

Ice, how produced. i. 2 10, 478, 716,717 
Goes off in effluvia. i. 398, 677. n. 
The noiſe and force where with it 
breaks in northern climates. 1. 45 2, 

| 37 
Made to heat cold liquors. i. 568 
Its gravity. 

| Whence lighter than water. i. 615 — 


622 

Floating mountains of it. i. 61 5, 6 35 
— 

Its bubbles, whence. i. 615—620 
— not fill'd with air. i. 620, 
719 


Whether it communicates a coldneſs 


at a diſtance. i. 629, 630. iii. 5 2 
Drinking - cups how made of it. i. 633 


— 638 

Differs in hardneſs. i. 633, 635, 636 
Made ſtrongly to adhere to gr i. 
34 

Blue in the frigid zone. i. 637 
Deadens the wind. i. 637 


Its duration in various liquors. i. 638, 


Diſſolves ſooner in vacuo than in the 
open air. i. 639. n. 
Whence on glaſs windows. i. 667 
Whether it weighs more than the li- 
quor it is made of. 1. 676 
Whether it exhibits the form of plants 

in their decoctions. i. 682 
Made in vacuo. ii. 459 
Its great expanſive force, i. 622, 
5 626, 11.459 
Attempts to make a lens of it. i. 169 
Preſerved in ſummer. i. 639. iii. 233, 

| | | | 234 
Ideas, when inadequate or confus' d. 11. 


1 2 | 13 202 
Diſtinguiſh'd. ii. 204—206, 209 
The idea of God. ii. 265 
Identity, the difficulties of conceiving 

it. li. 229, 230 
2 — flowers dye a green. ll. 75 
Jet imitated. | . 1.510 


Its ſpecific gravity. | ii. 3r6 
Affords an oil, _ iii. 130 
Fet. Peau's imitated; 


ii. 478 


IN D E KX. 


i. 615 


Idolatry, whence. 
The moſt antient, what. ib, 
Inis fatuus, miſtaken for a common 


light, i. 6 
"O97 
What. Il. 400 
Images of things, to take off. i. 131, 1 32; 


.* . = [ 6 
Imagination, its power to cauſe diſeaſes, 


N J. 
Of the mother affecting the chilg 


I, 
Immortality of the ſoul, ſhewn from "hi 
loſophy. n 241 
Improbability, may have truth on i 
ide. | ii. 212. &n, 213 
Incantation, the ſuppoſed cauſe of ſome 
diſeaſes. 1.190, 191 
Incurable diſeaſes what. 1.43 
Indians, the effect of ſuperior knowledge 
on them. i. 
How they black their ſkins to render 
themſelves terrible. ill. 8 
Indigo, how made a ſtaple commodity, 
1. 150 
Induration, an artificial one. i. 344, 4 
A natural one. 1. 345 
Infimty, its idea incomplete. ii. 203 
Ariſtotle's definition of infinite. ii. 259 
Inflammability mechanically producible. 


i. 300 

\ Wherein it conſiſts. iii. 311, at 
What bodies are inflammable. iii. 318 
Metals made inflammable. iii.; 95,396 
Human blood inflammable. iii. 449 
Inflammations to cure. ili, 645 
Inhabitants, the obſervations to be made 


on them towards a natural hiſtory 


of their country, _ ili. 6 
Injection of liquors practiſed upon ani- 
mals. 1, 38—40 
1nk made without galls. i. 57. ii. 38 


Afforded by two limpid liquors. ii. 37 

_ - Inviſible Ink, its compoſition and me- 
thad of uſing. i. 437, 438. ii. 38, ii. 
40 I + 16 89 468, 480 
To diſcharge or change it. it. 47, 48 
One that writes in three different co- 
lours. If! It, 72 
Inoculation, obſervations thereon. i. 250 


Inſetts, render'd lifeleſs thro” want of 
air. ü. 128, 460, 461 


I 
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Their ſkill in making their neſts. it. Its growth. lit. 97, 339 
x3; — vitrified. . ini. 280 
ind in animals, what. i. 20. ii. 181 Diſſolved by urinous ſpirits. ii. 434 
a what. f ii. 24 Digeſted with ſpirit of human blood. 
22 a defect in it. i. 130, 136 LI 111, 480 
reland,nouriſhes no venomous creatures. Apt to impregnate liquors, iii. 496 
Ill. 5 29 J[ron-moulds to prevent. i. 115 
Tron, figurable by ſtrong moulds. i. 112 Jron-ſtone, makes an artificial mineral 
Made fuſible and poliſhable. i. 112, water. ili. 515 
129 Jjicles found in vaults, their ſpecific gra- 
How kept from ruſting. i. 1 1 2. iii.31, vity. it. 315 
| 62,63 Ines, to make run. 11.645 
Hammer'd cold for ſhoeing horſes. i. Itech, to cure. ti. 645 
129 Fuices of vegetables, how preſerved. 
Grows magnetic by ſtanding perpen- i. 73 
dicular. i. 142, 497, 498. iii. go Fuly-flawers treated pneumatically. ii. 
Gilt with water-gold. i. 151, 152 583, 593 
A ſort that ſmells rank in the working. Funipa, its fruit colours the fleſh of ani- 
1. 398 mals violet. 11.134. 
Its filings mix'd with oil of vitriol. Ivory, how to ſtain it of laſting colours. 
1. 569 1. 133, 448 
Conceives heat with ſulphur and wa- Soluble in Agua fortis. iii. 406 
ter. i. 571 Jvory-black, how prepared. i. 150 
How heated by hammering 2 filling. Uſed in painting. ii. 38 
1. 564, 565 ; 
Its ore made to attract the needle. K. 
i. 504 
how reduced to metal. i. 505 El, uſed in the making of alum, ii. 
Electrical. i. 512 102 
Whence ſaid to be converted into a Key, the relation it has to a lock. i. 200 
load- ſtone. i. 498 LXidneys, their diſorders to cure. iii. 646 
May act as a load- ſtone. i. 496, 497 Aing's-evil, how cured. i. 14, 44, 86. 
Made magnetical, may be ſoon de- iii, 580, 646—648 
prived of its virtue. i. 500 Aitlings included in vacuo. ii. 530, 531 
Its filings made to dance by a load- Knowledge, the objects of it in man. ii. 
ſtone. i. 477,478 200, 201 
Has an inteſtine motion. i. 487 The ſuperiority it gives one man over 
Made readily to receive a magnetiſm another, it. 236 
from the earth. i.284,285,287,498, ; 
499 L. 7 
Is reddiſh when calcined. ii. 95 | 
Found common. i. 175. iii. 496, 516 A C of vegetables. ii. 101—103 
' Diflolyes green in oil of vitriol. ii. 96 A yellow vegetable lac how prepa- 
' =——— reddiſh in Aqua fortis. ib. red, ii. 101,102 
Found in form of mud. ii. 324 A red vegetable lac. ii. 103 
Weigh'd cold and red-hot. ii. 389. n. Gum-lac melted by the ſun's heat in 
Conſumed by the air. ii. 430 ſome climates. 1. 467 
Made pulverable by ſtanding near ſalt- Latealveſſels, how diſcovered. i. 71 
water. iii, 62, 63 Labour-pains, a remedy for them. i. 99 
Why not uſed in copper-mines. iii.62 Lamp, a rolling lamp. 1. 126 
Obtain'd from a ſand. Hy 5 0 


The 


718 


I N D 
The inconveniences of Cardan's lamp 


remedied. i. 127 
Land, how improveable. i. 106—109 


Boggy land improved. 1. 108 
Clay and ſandy land how improveable. 
i. 110 
Lapis Calaminaris, ſheaths acids, yet 
affords them ſtronger in Gp 

ili. 5 5 


Lapis Hæmatites, its ſpecific gravity. ii. 
315 326 
Lapis Laxuli, its emetic quality and 


ſpecific gravity. il. 326, 327 
Lapis Nephriticus, its medicinal virtue, 
| i. 79. ili. 575 
Lark-fpurs treated pneumatically. 1. 


588, 589 

Preſerved. ii. 644, 646 
Latton, changeable to a gold colour. 
i. 450 

. Laudanum of Helmont. i. 99. iii. 648 


Laws of nature, their difference. 1. 291 
Lead, its ore melted by a powder. i. 130 
Changes colour, and adds weight to 
gold, Sc. in cupellation. i. 264. 

ii. 391, 395 

Made volatile. „ TT 
Its ores differ in ſeyeral properties, i. 


156 
A very rich lead-ore that afforded no 
ſilver. i. 156 
An apparently light ore rich in ſilver. 
ii. 317 
Turns red by calcination. ii. 95 
Its various colours when melted, ii. 
5,6 


Its phenomena in Agua fortis. ii. 96 
Its ore diſtinguiſhed into three kinds. 
ii. 326 

Gains weight by calcination. ii. 390 
Regain'd from its calx. ii. 399. iii. 448 
Cooled in vacuo after fuſion. ii. 618 
Immerſed in mercury in vacuo, ii. 625 
Its growth and increaſe. iii. 95, 96, 


| 33 
Whence its increaſe of weight — 
buildings. itt. 96, 97 
Pervaded by alabaſter and white mar- 
ble. 12325 iii. 96 
The various changes it undergoes by 
fire, 8 ili. 336 


E X. 


Its ore yields a ſulphurecus liquy, 


i 3 ill. 
Sometimes mix'd with antimony in 


the mine. ili. 400 
Diſſolved by ſpirit of vinegar. iii, 4;; 
Black-lead, what. i. 31 
Its ſpecific gravity. th, 
Red-lead, how made. il, J 


Diſſolves white in ſpirit of vinegar 
Rn i 

Deſtroys the acidity of vinegar, 1 
afterwards acts as Oil of tart;r 

li, 8 


Leather, prepared without oak-bark, . 


134 
Its poroſity. L441 


Powerfully imbibes moiſture from th 
air. i. 446. ii. 376 
Leeches in vacuo li. 544, 545 
Lemmons treated pneumatically. ii. 59, 
593, bog 

Lenit.ve-Elefuary, purging by its ſcent 
I, 42 

Leproſy, to cure. lit, 648, Hh 
Levity, it cauſed by the air in bodies. 
| i. 124, 125 

The doctrine of poſitive levity oyer- 
thrown. ii. 362365 
Light, by whom treated of. i.) 


The proportion wherein it decreaſes 


from the illuminating body. i. 120 
Whereon its doctrine depends. i. 222, 
& N. ii. 13. n. 57. n. 58. n. 


104. n, Ec. 

Whence it proceeds. i. oo. En. 
Its diffuſive property. 1.481 
Its reflexibility and refrangibllity, 
What. ii. 7. n. 20. n. 
When ſtifled in bodies. ji. 15. n. 


Its phenomena in a darken'd room, 

* ü. 21,55 —59 

Its rays reflected and refracted by di- 
ferently coloured papers. ii. 35 
Objects viewed in different kinds of 


| It. | | It. 58, 59 
Tinged in paſſing thro' colour d bo- 
dies. of Ii, 65 
Tinged by a red ſky. ü. 68 
A diſſimilar body. ii. 104-1 
Differently ſeparable. ii. 104. m, 


Found in various ſubjects ii. 2 f 


IN DE X. 


No argument of a divine nature in 
the celeſtial bodies. it. 116 


In vacuo. ii. 140, 5 10, 511 
Whether convertible into bodies ii. 

232, 233. n. 
How it may act. ii. 400 


Oddly produced in the receiver of the 
air-pump. ü. 455—458 
Plentifully lodged in the air. n. 456 
That of glow-worms in vacuo. ii. 526 
Afforded by the fleſh of whitings. ii. 
625, 626 

Every light has its peculiar power, 
virtue, Or tincture. " 3A. 95 
Conveys the powers and virtues of 
the planets. | ili. 35 
Extinguiſhed, and reſtored in rotten 


wood. ili. 156—160 
— — —n putrid 
fiſh. itt. 160—165 


That of rotten wood and glowing 


coals compared, iii. 165—168 
Afforded by fleſh. iti, 168—171 
by mercury. Ill. 171. n. 


Its nature and production. iu. 172. n. 
Suddenly produced in water by a li- 
quor not luminous. ill. 195 
Its motion not inſtantaneous. ii. 5 8. n. 
iti. 186, 187 

A light reſembling that of the ſtars. 


iii. 190 

The action mutual between it and 
bodies. : iti. 265, n. 
Enters the compoſition of bodies. iii. 
305. n. 

Changes filver into gold. iii. 321, n. 
That of the mind. ii. 220 


Lightning, odd effects of it. i. 420, 421. 


473. iii. 33. 

A phenomenon of it accounted for. 

i. 446. 

Happens in all ſeaſons of the year. 
i. 6 

Seen moving in a thunder- cloud. iii. — 

Its phenomena exemplified and imi- 

tated. ili. 166, 196 


Limbs, their loſs not irreparable in all 


creatures. i. 29 
Remedies for pains in them. iii. 649 


Lime, whether an alkali or acid. i. 57. 


li. 63, 64 


The time it requires to harden in 
mortar. 1. 345 
Whence its heat in ſlaking. i. 561— 
564, 692 
Diſtill'd with ſpirit of wine. i. 563, 
564 
Slaked by warm liquors, and preſer- 
ved unſlaked in cold ones. i. 165 
Slaked with hot water, i. 692 
Slaked with ſpirit of ſalt. i. 692 
Its flaking no proof of antiperiſtaſis. 
ib. 
Slaked in vacuo ii. $12,513 
Gains in weight from the fire. ii. 395, 


396 

Not reducible to elementary earth. 
| ili. 423 

Its medicinal virtues. iii. 5 81 


The exhalations of lime- ſtone may 
render land wholeſome and fertile. 

ili. 5 23 

Lime-water, its medicinal virtue. i. 80 
How prepared. ili. 618 


Linen whiten'd by the ſmoke of coals. 


ii. 49 
May act as a ſpeculum. it. 55 
Lines, till inclining to each other, that 
never meet. ii. 216 
Lin- ſced oil, its medicinal virtue. iii. 581 
Linus, his fumicular hypotheſis exami- 
ned. il, 6579—663 
His ſolutions of ſome pneumatical ex- 
periments examined. ut. 675—678 
Lions, whether terrified at the crowing. 
of a cock. i. 484 
Liquifattion, how cauſed. i. 45. n. 
Liquors, the different kinds of different 
nations. i. $1, 52 
A chymical liquor that would riſe 
with the increaſe of the moon. i. 


| 69,78 

How liquors are affected by froſt. i. 
607, 609, 610 

Expand in ſreezing, i. 610—613 
May contract by cold. i. 613—615 
Their expanſive force in freezing. i. 
620—623 


A cold liquor having the property to- 
burn and conſume bodies. i. 206 
Whether liquors become cold by be- 
ing deprived of fluidity. i. 2 

| 0 


* 
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To cool them in ſummer. i. 5 5 3. iii. 53 
How cooled in Guinea. til. 56 
A liquor productive of ſurprizing ef- 
felts in the quantity of a drop. : 
55 

An eaſy way to diſcover the ſtrength 
or tenuity of liquors. ii. 334, 335 
Their aſcent in capillary tubes. ii. 447, 
| 495, 496, 497, 620, 621 


Various liquors ſeem to boil in vacuo. 


Il. 473, 474 

Aſcend to different heights by ſuction. 

F ii. 484, 485 

Contain air. ü. 5 31, 532 
Inſipid ones may act as ſolvents. iii. 7 8 
Their different ſpecific gravity in ſum- 


mer and winter. ili. 43 3. n. 
Litharge, its ſeveral uſes. i. 132 
—— of gold, what. iii. 262,263 
—— of ſilver, what. iii. 270 
Litmaſe, various colours exhibited by a 
olution of it. ii. 93, 94 
Lixivia, to find their preciſe ſtrength. 
i. 115 


Load-ſlone, by whom wrote of. i. 7 
Its power increaſed by capping. i. 145 
Suſtains no ſenſible loſs by its effluvia. 

| i. 400 

Its efluvia penetrate glaſs, &c. i. 410, 
411, 422 

Will ſometimes deſtroy the attractive 
power of a needle. 1. 422 
Some load-ſtones have a great attrac- 
tive power. i. 422, 423,477 
Will make iron-filings dance erect. i. 
478 

Loſes it virtue in the fire. i. 497 
May have its poles alter'd. 1.289, 497 
Made to acquire new poles. 1.499,592 
Changes it virtue with its poſition. 


| i. 499 
Experiments and obſervations upon 
the ſtone itſelf. i. $0I—505 
The phenomena of load-ſtones heated 
and cooled. . i. 501 
Will ſtrike fire. i. 501, 502 


May take a touch like iron. i. 502 
Englih load-ſtones preſerve their di- 
rective and attractive virtue after 
ignition. i. 502, 503 


Heated load-ſtones approached by a 


capped magnet. 10; 


Quenched in water. 
Loſe in weight by ignition. 
Diſſolved in ſpirit of ſalt. 
in Agua regia. ih 
Will attract in vacuo, ii.1 40,499, foo 
A ſmaller and a weaker may draw iron 
from a larger and a ſtronger. ii, 52 
Its ſpecific gravity. I. 315, 327 
Load-ſtones vary in their weight, ; 
; 398. ii, 328 
Will affect needles in vacuo, ll, 421, 

2 

May affect the human body. An 
Log-wood, its infuſion turn'd of yargy; 


colours. ü. 83, 90,91 
Longitude, methods to diſcover it at {, 
i. 138.n, 


Looſeneſs, how cured. i.100,649,6;0 
Luna cornea, the proceſs of it. i. 25, 


51772353755 0 

Hard to diſſolve. ” 40 
Luna fixa, what. i. 166 
Lungs, collapſe upon a wound in the 
thorax. i. 27. ii. 46; 

A ſupernumerary lobe found in them, 

| i. 173, 174 

Adhering to the ribs. 1. 174 
May ſtrangely convey things into the 
body. 1.448 


y. 
Their ſtructure and uſe, ii. 462—472 
Not abſolutely neceſſary to reſpira- 


tion. li, 463, 464 

M. 
Acabuy, a violent operative plant 
in Ireland. I. 437 
MAadder, turned red. il. 70 
Affords a vegetable lac. ji. 10; 
Mad: dogs, their poiſon convey d by ex- 
halation. 1. 435,430 
The poiſon of their bite may long lie 
concealed. I. 144, 251 
The cure of their bite. ill, 548 
Madneſs, propagated in cattel by eflu- 
via. 1.413 
Magifteries of vegetables, how obtain d. 
1.519 
What. ii. 399. li. 405 
Of metals. ili. 395 
Magi- 


8 


1 


Magica! cures to be enquired into. i. 84 
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Magnetic needles, how to aboliſh and 
alter their verticity. 1. 499, 599 


Magnetics, the experiments made there- 


in probable. i. 145, 171, 234 
New diſcoveries herein. I. 500. n. 
Magaggahm, acquirable by bodies. i. 289 
Priced mechanically. i. 496 —505 
A hint for a good magnetical hypo- 


theſis. £ 1. 1 71 
Wherein it differs from gravity. 1. 
500. n. 


Magnets, celeſtial and aerial. ili, 87, $8 
Malt, how made cheap. 1. 131 
Man, his compoſition. i. 218 
What kind of Creature. ii. 199, 209 
His ignorance. ii. 276, 277 
Whether the only rational ſpectator 
of God's works. . H.175 

His body a compound engine. ii. 193 
His form what. il. 237 
The ſtrength of his body. ii. 356 
Mandihoca, a poiſonous plant, how-ren- 
der'd wholeſome aliment. i. 14, 50 

Its medicinal virtue. i. 80 
Mandrake, its ſoporific virtue. i. 435 
Manganeſe, its uſe in glaſs-making, i. 149 
Exhibits various colours in glaſs. ii. 99 
Found near an Engliſb pottery. ii. 323 
Manna, the uncertainty of its appear- 


ance, i. 293 
Manure, may enter the compoſition of 
vegetables. iii. 238 


Marble, counterfeited by a cement. i, 111 
White, ſtained. i. 111, 453, 454 


White, its ſpecific gravity, ii. 319 
Porous. i. 451 
Black, electri i. 512 
Its different colours when rough and 

poliſh'd. ii. 8 
Black and white, their different ef- 

feCts-upon light. ii. 34, 35 


Figures met with in ſawing it. ii. 161 
Poliſh'd marbles ſticking together, and 
falling aſunder in vacuo. i. 284, 3 24. 
— 326. ü. 313, 440, 441, 526, 527, 
676, 677, 693—695, 699, 700 
Examin'd hydroſtatically. ili. 129,139 
Perfumed quite thro? its ſubſtance. 


9 * 


Marbled-paper, how made. i. 134 
Marble- lime, endures the water. i. 331 


| Marcajites, found in ſtones, c. i. 342. 


iii. 132 
Burſt in the air. i. 344, 401. ii. 384 
Their compoſition and ſtructure.i.3 87. 


iii. 132 

May afford gold. 1.158 
Yield an effloreſcence. i. 461. ii. 384. 
Ce wan, 
Analyſed. i. 453. Ii. 317. iu. 5 15,5 24, 
525, 590 

How diſtinguiſhable from metalline 
ores. it. 317, 318 
Their ſpecific gravity. ti. 317 
Are a kind of metalline ore. tb. 


May afford excellent medicines. 11.318 
Grow hot by diſſolving in the earth, 
and in water.iii.233,236—239,241, 


530 

Some that yielded running mercury. 
iti. 400 

Make an artificial mineral water. 
lil. 515 

Very common in the earth. iii. 5 25 


Marvel of Peru, its gaudy colours. ii. 8 
Not durable. li. 25 
Materia cœleſtis, its velocity. ii. 268 
Materia medica, how to increaſe it. i. 5 8 
—60 

How to improve it. i. 5 6,5 7. iti. 582— 

| 584 
Examin'd hydroſtatically. ii. 326, &c. 
Materia ſubtilis, the neceſſity for it. 
i. 19 n. 284 

Mathematics, its advantages. ii. 260 
Uſeful to philoſophy. i. 117—123 
May ſuggeſt new experiments. i. 122, 
123 

Matter, an univerſal matter. i. 197 
Its eflential properties. i. 198,275,276 
Whether external to the mind. i. 203 
— 206 

Of what particles Compoſed. 1.209.n. 
Its great divifibility. i. 403 - 409,413 


Indifferent to all ſtates, ii. 124 
When the ſame. 11. 229, 230 
How divided originally. 111. 263 


Its particles may retain their nature 
in compoſition. ni. 263, 264 


0 1 
Mean 


2222 
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Mean proportianals, two where there is 


not one. wh . 11.224 
Mechanical philoſophy, what. i. 187 
Recommended. i..187—196, lit 360, 

361 

Mechanical principles, their fertility. 
3 i. 275278 
Mechanical ſolutions, what. [I. 347 
Mechanics, what. i. 123. n. 
Advantageous to natural philoſophy. 


| i. 123—129 
Medicine, the ſtate of it in the Eaſt- 
I.ndies. | i. 83 


The ſtate of it in Brazil. i. 93, 97 
Difficult to make an exact experi- 
ment in it. i. 176 
Medicines, the advantage and diſadvan- 


tage of compound ones. i. 61, 62 


Whence ſaid to be both hot and cold. 


1. 357 
Why effectual in ſome diſeaſes and 


not in others, apparently ſimilar. 

. 554 

Whether they reſpect particular parts 
of the body. lil. 561, 562 
Simple medicines recommended. iii. 
$76—594 

Melons, very large in Ruſſia. i. 660 
Membranes, porous in animals. i. 442— 


444, 447 
Memory, its modus of operation hard to 
account for. ii. 215 


Menſes, happening at unuſual parts. ii. 


132 
Remedies for their ſuppreſſion. iii. 


650, 675 


Menſtruums, a powerful one afforded 
by common bread. i. 34, 49 
May again ſerve for the ſame opera- 
tion. i. 73 
Powerful ones to be ſought alter. 
i. 7 

A ſtrange and curious one. i. 76, 77 
The Menſtruum peracutum, its pre- 
paration and effects. i. 260,261, 377 

A ſtrange one for metals. i. 372 
The permeating menſtruum. i. 427, 


445 
Their operation quicken'd by heat. 
| | i. 527, 528 
Compound ones. 


Whether they | muſt have an a; 
with the bodies they diſſolve. i. 531 
| | 2533. Ms $53, 536, 35 
Muſt ſometimes be lower d or height. 
ned ERIN will work. i. 163. 
100, 455, 533, 534. 11, 
Whence their action. i. 301. ii, iT 
Act variouſly, i. 47, 48. ii. 391. l 
| 347,552, 55; 
May act by unregarded means, ii 


] a 78, 93 

One that diflolves tin, as Agua fort; 
diſſolves ſilver. J. 96 
One that diſſolves gems. Wi. 101 
Proper ones may make extracts of 
gems. lll. 107, 119—121, 12; 
Various kinds of them in the boye!; 
of the earth. lit, 123 
Not unlike the alkaheſt obtainable, 
ul, 276 

An inſipid one that diſſolved gold. 
lit, 286 

A peculiar compound one for diſſol- 
ving gold. Ii. 306, 307 

A ſimple one that diſſolves and raiſes 
coral in diſtillation. itt. 348 
One that would oddly diſſociate the 
parts of very fixed minerals. iii. 348 
May. ſeparate and retain parts from 
bodies irreſoluble by the fire. ii. 349 


Many diſtinct kinds. lit. 552, 553 
A potable one that diffolyes ſtones and 
metals. Ill. 533 


Menſuration, perform'd hydroftatically, 
a ii. 340. & n. 341, 342 
Mercuries producible. iii. 297400. 39) 
—415 

Metalline mercuries differ from the 
common. It, 410—415 


. Mercurius dulcis, eaten like bread. |. 


97.0, 
How prepared. i. 53. iii. 279, 346 
570 

Caſually changed into an antimonial 
ſubſtance. Ill. 67 

Its medicinal virtues. itt, 555 
Aercurius vitæ, how prepared. i. 523 
ii. 17, 47 

How beſt corrected. i. 74 


529 Mercury, ſeryiceable in the pally. - 
0 - 


I 
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Corrected with gold, its virtues. i. 98, 


| 103 
Recommended for ſeveral diſeaſes. i. 
102, 103 
A powerful empirical medicine made 
of it. i. 103 
Operates variouſly upon the body. it. 
132, ili. 438 
Its ſublimate ſublimed with tin-glaſs. 
il, 41 


What. iii. 262. n. 397, 493—435 
The principle, what. iii. 319, 320 
Of metals, what, and how counter- 
feited. iii. 297, 298, 399, 403—405 
The mercury of gold. iii, 297, 402, 
408, 409 

The mercuries of bodies different. 
iü. 321, 322 

That of tin turn'd into gold. iii. 324 
Metalline mercuries fixed into nobler 


metals. il. 321, 322 
A green mercury of copper. iti. 321, 
322 


That of lead fixed into gold. iii. 322 
Thofe of antimony and lead: iii. 399, 


400 _ 


The mercury of filver. ib. 
The mercury of antimony, its effects 
upon gold. It. 400, 401 
Growing hot upon gold and filyer. 
iii. 400—402, 412 

The criterion of a metalline mercury. 


üi. 401 
Metalline mercuriesamalgamated with 
Id. ii. 401, 411, 412 


8⁰ 
The faculty of growing hot with 
gold, a durable one in a metalline 
mercury. iii. 401 
Various ways of making metalline 


mercuries. ii. 401, 414 
Reſembled by metals in fuſion. iii. 
| 403, 404 
Running mercuries differ. il. 404, 410 
—415 

Mercuries heavier than the common. 
| Iii. 40g—414 


An attempt to precipitate a metalline 
mercury ' amalgamated with gold, 
iii. 41 3 
A running vegetable mercury. iii. 414 

The uſe of metalline mercuries in chy- 
miſtry and phyſic. ili. 415 
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All metalline mereuries preſently raiſe 
gold in diſtillation. mW. 415 
Meſſages to convey ſecretly. i. 115 
Metals, how diſſolved in menſtrua. i ph 47, 
48. n. 
Receiv'd into the ſtomach. i. 48 


To ſplit thin plates of metal. - 154 
How granulated. | 35 
Wires of different metals yield Affe. 
rent notes. n 
Particularities in fuſing thoſe of dif- 
ferent mines. 1. 169, 170 
Are porous. i. 450, 4545 455 
To make them volatile, and bring 
them over in diſtillation. i. 374. iii. 
$433 544 
May emit effluvia. i. 398 
May be affected by effluvia. i. 1 * 


Penetrable without diſplacing thei 

parts i. 450. n. 
May de enter d by groſs bodies. i. 454 
Penetrable by fulphur and arſenic. i. 


454 
Perfumed. i. 454, 455 
Their parts are in motion. i. 460 


Expand by heat, and ſhrink in cool- 


ing. i. 488, 489 
Diſſolved by boiling. i. * 


Made more fluid by long fuſion. 
310, Se 

Affected by x fo i. $95, 596, 609 
Variouſly diffolyed and 2 
K 88, 89 


Their different colours * —— 


ſtates. —99 
1 to exhibit adyentitious co- 


U. 100 


Tc 0 1 mixed metals hydrofta- 


tically. 


It. 374 
Gain in weight by ignition. 53 | 


May fink itito the capels unn kept 
in fufion. 2% * 
Their calces what. 


Why they ſume not in vil,” | 


400. = 
Melted metals cooled in v4tuo. il. 618 
Their calces expoſed to the rays of a 


burning-glaſs in vagus, ii. 633 
What they are. . 321. n. 
Darss To 


To make a table of their gravities, 
We 47 
5 Found ſometimes pure. ili. 342 
How affected by the air. ili, 83, 84 
Their growth. iii. 94,98, 338341 
Produced from ſteams. iii. 339 
Their manner of formation. iii. 340 
Whence they have their weight. iii. 
| 468606, 407 
May have their ſpecific gravity dimi- 
riſhed by a ſmall addition. iti. 408 
Their gravity confider'd.iii, 406409 
Their fuſion how promoted or hin- 
dered. iii. 429,430 
Raiſed in vapour. ili. 543,5 44 
Their ſolutions change colour with 
gauls. iii. 507 
Metaphyſical difficulties,whence. i. 705 
Hardly to be ſolved by men. ii. 200 
Meteors, whence. 1.434705. iii. 5 29 
Foretold by the hygroſcope. ii. 381, 
| 382 
Requiſites to the hiſtory. of them. ii. 
385, 387. n. 
Mexzereon, its bloſſoms turn'd to a green. 
ü. 75 
Mice, treated n ii. 5 24, 5 25, 


539,541—543 
Weighed before death and after. ii.5-29 


Drowned. -- ii. 535, 5.36 
Micreſ copes, apply'd to various bodies. 
| ü. 22 

— 0 bodies apparently ſmooth, ii. 6 
— co taffaties, Oc. ii. 9 
— tO a green compound {p24 26h 
il. 10,70 

— Vs 4 23 
w—tO Mites. 1. 12 


May diſcover the particles of bodies 
from whence their colours proceed. 
li. 10. & n, 

Milk, how coagulated by runnet. i. 331 
 Thatof the nurſe. affecting the child. 
„ LOS, 288,55 50 


Contains air. i. 434 
Its expanſion in the air - pump. ii. 5 40 
Treated . ti. 609 
Preſerved. ü. 634 
Its analyſis. ii. 348 


Turn'd red by falt or tartar. iii. 467 
The changes it undergoes in an infant. 
11, 562, 563 
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Has medicinal virtues,” | . | lit. 5 80 
To increaſe in nurſes. lit. 659 
Milky-way, examin'd with a teleſcope, 


li. 31 


Millepedes, their medic inal virtues. i, 45, 


Mind of man, how framed. Bs 
20%, E.. 

Its internal light. Il. 220 
Mineral ſub/lances, found in the buman 
body. i. 34 


Mixed with oil of vitriol. i. 56 
A mineral maſs ſtrongly ſcented... 399 
Minerals of the ſame ſpecies may 101 


differ. 
Change colour by the action of 4 
fire. lt. 96 
Several N diſſolved in their 
proper menſtruums. 1.97 
Impart colours different from thei 
own. ii. 99, 101 
All heavy ones to be examined hydro- 
ſtatically. Il. 323 
Various unregarded minerals in Erg- 
land. ii. 323, 324 
How to be ſearched for. Ni, 122 


Obſervations to be made on them, to- 
wards the natural hiſtory of 2 
country. ili. 6 

A fine mineral lump deſcribed, ii, 

102 

Mineral ſubſtances may be very light. 

| iti, 119 
— are exceeding nu- 
merous in the bowels of the earth, 
11.176, iii. 122,123,126 


Loſe. of their medicinal virtue in the 


fire. lit, 126 
Are not compoſed of ſimple bodies. 
11.338 

Different kinds found near each other. 
li. 526 

| Many more of them noxious than are 
wholeſome. © © lik. 524 


Mineral ſolutions letting fall a black 
powder, what that fignifies. 1.41 
Mineral-waters, examined hydroſtati- 
cally, Cc. iii, 128, 230, 501, 504— 


507, 508—510' 


The difficulty of determining their 


nature. ill 495, 496, 519, 3 


The neceſſity of knowing their nature. 
iii. 496 

Their number great. th, 
Some at great depths of the earth. 2b. 
Heads for a natural hiſtory of them in 
their channel or receptacle. iii. 497 


<=$99 

Effect of rain upon them. iii. 498, 
2 499 
Confider'd out of their ſpring. iii. 499 
317 


Their temper, what it ſignifies, and 
how to be meaſured. ii. 00 
Their ſpecific gravity, the advantages 
of knowing it, and how to be de- 


termined. iti. 500—502 
Uſes. of their natural precipitates. 
iii. 502 


Examin'd microſcopically. iii. 502 


Their odours ili. 502,503 
How affected by tranſportation and 
the air. iti. 503, 504 


Remarks upon the common methods 
of examining them. iii. 504—507 
Some give a blackneſs to the tongue, 


c. 2 111.505 
Arſenic not diſcoverable in them by 
gauls. iii. 505, 506 
Vitriol not certainly diſcoverable in 
them by gauls. ili. 5 06 
Alterable in their nature: il. 506, 
520. n. 

The common method of examining 
them improved. iii. 507510 
Turn black with a certain liquor, if 
vitriolic. | --m.508 
May contain ſome falts and ſulphurs 
- unobſerved. ili. 5 08, 509 
Toknow whether they contain arſenic, 
| | ili. 50g 
Contain common ſalt. iii. 5 10, 11, 

| 514 


Contain but little acid. iii. 531, 512 


Jo find their predominant ſalt. . iii. 


: 512514 
Different ones afford different quami- 
ties of Caput mortuum. ili. 5 14 — 

0 : 2 317 
Imitated artificially. iii. 5 15—5 17 
How they may loſe their virtues, 
537 


Mines, yield mixtures of metals. 


iii. 
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Heads for their natural biſtory as a 
medicine. ili. 518, 519 
Act by entring the blood. iii. 560 
i. 156 
Deſtructive effects of an artificial one. 
i. 476, 478 

Their temperature. i. 641, 642, 698, 
700—702. li. 5545742324233 

Hot exhalations in them. i. 704, 705 


Taking fire. 7 
Whence to judge if.they deſerve to be 
wrought. 1 ii. 326 


Obſervations and enquiries to be made 
about them. itt. 8—13 
An account of thoſe at Mine-deep.. 
| ili. 48,49 
How candles burn in them. 111.63 
Horſes let down therein. iii. 70 
How the paſlages of them ſtraiten. 


i. 95, 96 
Tin- mines. il. 94, 95 
Lead- mines. iii. 95, 96 
Silver- mines. iii. 97 
Gold- mines. lil. 97,98 


Some colour the leaves of trees by 


their ſteams. iti. 238 
A ſign of a mine. lll, 238 


Some afford noxious exhalations. iii. 


The uſe of air- ſhafts in them. 12 
Ea 21239, 240 

A very deep one. iu. 240 
Some not prejudicial to vegetables. 
Some healthy. lil, 523 
Minium expoſed to the focus of a burn- 
ing-glaſs. | 633 


Made white by fal-armoniac, iii. 292 


Reduced to lead. li. 418 
Mint, its growth from water. iii, 28g, 
511 l Io o 
Miracles demonſtrate a God.” . 1 
What. | - ii. 256 - 
Neceſſary for. the chriſtian religion. 
2 ü. 25 
How to be judg'd of. ii. 256 
Tranſient and permanent. ii. 259 


Miſcarriages, cauſed by an ill extingu- 
ſhed candle. 1.424. fl. 121 
Miſtletow, its medicinal virtue. i. 65. 


A its, : 
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Mother of pearl, the way of fiſhing for 


Miſts, occaſion a great ſwell of ſea. iii. 25 
iſe and fall in dew. ib, 
Mites, examin'd with a microſcope. i. 1 2 
Compared with elephants. ib. 
The proceſs of their hatching. i. 408 
The minuteneſs of their parts in 8 


egg. i 
Their eggs differently ſhaped. i. 428 
Treated pneumatically. it. 547, 548 

Mixture, its effect, as to conſiſtence, 

hard to determine 4 priori. i. 319. 
lit. 576, 577 
To make mixtures in compreſs'd air. 


ii. 560 
What. ili. 289, 290 
Its nature explain'd. iii. 289, 290 


A caution to phyſicians, c. about it. 


| li. 54 

Modus, what. ii. 214 
The modus of things unknown. ii. 
214,215 

Moiſture, its great force. 1. 137 


Inſtances of its effects upon various 
bodies. i. 417, 477. ii. 382—386, 


471 

Its force meaſured. ii. 384 —386 
In the air untunes muſical ſtrings. ii. 

| 384 
Burſts ſtones. ib. 
Moles, their eyes and feet well adapted 
to them. i. 11 

The uſe of their eyes and feet. ii. 164, 

| 166 

Money, the colour of it changed in the 


pocket. | 1. 446 
A Monkey that ſmelt of muſk. i. 479 


It. ili. 72 
Motion, what. 1. 20, n. 
If eſſential to matter. i. 20. n. ii. 128, 
2 

Whence it proceeds. i, = 
The different kinds of it. i. 198, n. 
Always upon the decay. i. 223. n. 
How it may be diverſified, i. 277, 278 

An inteſtine motion in the parts of 


ſolid bodies. 1. 460 —463 
Its power. i. 471. Gn. 473 
Its laws. i. 470, 471. n. 
Slight. motion productive of great ef- 

fects. i. 470-495 
Propagable with eaſe thro” different 

mediums. i. 478—483 
Many effects ariſe from inteſtine mo- 

tion. i. 491—495 


What kind requiſite to heat. i. 560 
Natural motions how diſtinguiſb'd 
from other. ii. 126—128 
Perform'd by univerſal and mechani- 
cal laws. ii. 126 
The great quantity of it in the world. 

ii. 267, 268 

Not always the ſame quantity in the 
world. „ 12,53. I. 
How preſerved in the world. ii. 152 
More apt to be loſt than got. ii. 15 2. n. 
The difficulties attending the concep- 
tion of it. ii. 203 

If determinable by the will. ii. 217 
That of the heavens how regulated. 

| | ii. 268, 269 

- Monldineſs, the air ſometimes unfit to 


. 


Monſters, whence. "1. 19x, e e it. li, 632 
Moon, whether her rays are cold. i, 684 A plant growing by means of the 
Obſerved with a teleſcope. il. 10 _ ili, 62 
Thought to be animated. ii. 115 Mountains, the weight of the atmo- 
An opake body. ü. 116 © ſphere upon them, i. 370 
Her diſtance from the earth how mea- Fair at the top, and ftormy below. 
ſured. it. 201 | Wi. 53, 54 
When moſt illumin d. ü. 224 Cover'd with ſnow' in ſummer, ii. 
Odd influences thereof, iti, 38 52, 54 
Riſing very oblong. iii. 58 Various ſeaſons happen on them at 
Her motion accelerated. iii. 77. n. the ſame time. il. 55, 56, 69 


Moors, their colour alter'd by a river. 


1 e Il. 44 
A755 of a human ſkull, its medicinal 
yirtues, i. 92, 445. UW, 574 


Bridges of ſnow upon them. ill. 53 
The temperature of the Pike of Te- 

neriff. 5 ll, 57 
One that foretold the weather. iii. 75 


Muſie 


P 
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Muſee volitantes appearing before the 
eyes. ii. 596 
Muſcovites, whence deſcended. ii. 43 
Muſcular motion, how to be explain'd. 
ii. 480. n. 

Muſhrooms, how afforded by the Lapis 
Lyncurius, . lit. 142 
Aſuſic, to keep time in it. 7.137 
Whence the diverſity of ſounds in it. 


I. 278 
Whereon it depends. i. 122, 420 
The effects of it. i, 420 
The orgin of its notes. i. 278 


Concords and diſcords in it, whence. 


ib. 

Its power on ſerpents. i. 484 
——0N h{h. Fore | 
gn perſons bitten by the taran-- 
tula. 1. 484, 485 
Cauſing involuntary tears. i. 48 5 


Places anſwering only to one note of 


it. i. 487 
The difference of itin different rooms. 
i. 482 


Muſical Inſlruments, the time required 
to ſeaſon them. i. 461 
Their uniſon ſtrings being ſtruck, may 
affect others at a diſtance. i. 485, 486 


A caſement affected by one. i. 487 
The ſounds of two ſtrings may ap- 
pear but one. L 431 
Affected by wet weather: ii. 384. iii. 
Muſical notes varied in metals. i. 143 
Muſe, may preſerve fleſh. i. 30 


The way to heighten, improve, and 
recover its ſcent. i. 146 
Cauſing the head-ach. 1.423 
Its ſcent reſembled by a dunghill. i. 


TRIPS 7; .,.4 
—by pearls and ſpirit of vitriol. i. 546 


An eflence of it. i. 549 
The Muſt-animal. i. $47 
Auſt-duc is. th. 
Muſt-rats. ib. 
MAuſt.-Nced. ib. 
Muſt, diſtill'd to advantage. 1. 371 

How turn'd to vinegar. i. 527 

Suffocates by its effluvia. ü. 467 


To pre vent the ill effects of its efflu- 
via. 


ib. 


The air it generates. ii. 567 
How preſerv CP. 1.679 
Its products by diſtillation. ui. 38 2, 


323 
Muſtard-ſeed yields a volatile ſalt by di- 


ſtillation. i. 372. iii. 368 


Myrrh, its ſolution in water precipita- 


ted. i. 524 
N. 

Ails grow after death. i. 230 

Are porous. i. 448 

How ſtain'd of various colours. ib. 
Napellus corrected. i. 60 
Natural bodies, are compoſed of thin 
plates. ii. 104. n. 
Divided into animate and inanimate. 

u. 159 


Natural-hiftory,.. heads for the natural- 


hiſtory of a country. ili, 5—14 
Natural. magic, uſed. to propagate ſu- 
rſtition. ti. 256 
Natural philoſophy, advantages attend- 
ing the ſtudy of it. i. 3—25 ; 
Natural ſtates of bodies, whether real 


491 
Nature, the received notion of nature 
what. ü. 113 


What, according to Ariſtotle. ii. 112 
The vulgar notion of it prejudicial to 
religion and philoſophy. ii. 106— 
108, 113—116 
Reaſons againſt the vulgar notion of 
nature, ii. 116—123. 123—133 
Her abhorrence of a vacuum juſtly diſ- 
regarded, ii. 107, 119, 120, 137, 


138 
The notion of nature, a plea for ig- 
norance. ii. 108 
Great ambiguity in the word. ü. 101, 
og 
Frequently and unſkilfully applied. 
M. 110 


Means to avoid the ambiguity of the 
word. ü. 110, 111 
The nature of a thing, what. ii. 111, 
112 

A new notion of nature advanced. 
N ii. 113 


IN D E X. 


The quinteſſential nature of the ce- 


leſtial bodies. ii. 31 5 
In what ſenſe not found in ſcripture. 
11,118 

Made a kind of goddeſs. ib. 
Whether violence be contrary to na- 
ture. li. 126 


Axioms about nature. ii. 134— 148 
A notional thing. li. 113, 134 
Often fruſtrated in her ends, ii. 135 
Does not always act in the ſhorteſt 

way. 11,136 
———-Þ{o that which is beſt. ii. 137, 138 
Whether the may be ſaid to cure diſ- 


eaſes. I41—145 
Many things ill aſcribed to nature. 

ii. 141 

Often oppoſed by the ſkilfulphyfician. 

. il. 143 

Whether ſubſtance or accident. ii. 145 
Naturiſts, who. ll. 110 
Navigation. 11. 216 
Negroes, ſrom whence their blackneſs. 
il. 42—465 

Nephritic diſorders to remedy. iii. 568, 
"26004 WH 509,575 
Nepbritic- wood, its hiſtory and uſe. ii. 
368964 

Its colour, ii. 62 


Experiments made with its tincture. 


ii. 52. 59 — 64 
The phenomena of its tincture ſolved 
ii. 15. n. 61 


Its tincture diſtill'd. it. 61 
——its blue, colour deſtroy'd and 
reſtored. | ib, 
Kircher's account of its tincture exa- 
mined. li. 61—63 

An extraordinary uſe of this tincture. 
ii. 63, 64 

Nerves, blood found in their ſubſtance, 
i. 173 


A remedy for their diſorders. iii. 650 
New-England, the change of the air's 
temperature there. i. 293 
Nile, the cauſe of its over- flowing. i.4.3 3 
Nitre, obtain'd from vegetables. i. 67 
— from Aquafortis and pot- 
aſhes. 1, 407. iii. 5 41 

The life of vegetables. i. 106 
Its uſe in calcining minerals. i. 152 
Different kinds of it. i. 161 


Made from ſea-ſalt. i. 161 


Gain'd from the earth of church. 


yards. 1. 161 
Tranſparent in fuſion. i. 280, 31: 
A leading experiment made with it. 


1. 297— 0 
An univerſal ſalt. i 44 
Differs from other ſalts. L 301 


Its generation. i. 302 
An attempt to renew it. i. 302,30; 
Two ways to make it fluid, i, 312 
Its fixed quality. 1.370 
Its ſpirit how gain'd to advantye. i. 
70 
Cryſtalliz'd with alum. | is 5 
Made artificially. i.107,431,520,521, 
5395545. 1.439, 454,541 
How ſpeedily reduced to a calx. i. 477 
The ſurface of its run liquor in contact 
with other fluids. i. 388, 390—z; 
Affords two corroſive bodies. i. 539 
Will, in fuſion, flaſh with ſal-armo- 
niac. i. 357 
Produces coldneſs in water. i. 55; 
Whether an univerſal efficient of cold. 
LE L. 647 —659 
Yields red fumes, but a white fpiric 
in diſtillation. li, 80 
May afford a reddiſh liquor. ii. 80, 81 
Produced in vacuo. li. 619 
Its growth. Hi. 340, 381 
Its ingredients. iti. 380, 381 
No volatile nitre, but nitrous falt in 
the air. ini. 26, 27 
To obtain, purify, and forward its 
growth. It. zo, 31 
Obtain'd from the lime of old walls. 
11, $0 
Cools the earth and water. iii. 233, 
236,237,247 
Gains new properties by diſtillation. 
lit. 335 
Made to run per deliguium. iii. 56 
3 
Its acid ſpirit by diſtillation. iii. 367, 
371, 350 
Affords plenty of fixed ſalt. iii, 370 
371 
That of Egypt a native alkali. ili. 
371,372,513 


Turn'd 


22 — 


Turn'd into an alkali. ili. 372374 
The falt abounding in it, whether 
acid or urinous. iii. 381 
Convertible into acid ſpirit, or fixed 
alkali. iti, 381, 438 
Turn'd into earth. lil. 421 
Noat's curſe upon Cham, what. ii. 44 
Nut-ternels, treated pneumatically. ii. 
612, 628 

Nutmegs, the quantity they exhale. 1.412 
Nutrition, by what perform'd. ii. 180 


O. 


Ats, unuſually ſolid ones. iii. 5 28 
Obeliſt, one raiſed by the aſſi- 

ſtance of water. 1. 137 
Ohject-glaſſes for teleſcopes, to prevent 


their cracking. 1. 135, 136 
The beſt metal to make them of. i. 
135,136 


Objects, why they appear erect. i. 120 
Objtrudtions, a remedy for them. iii, 
650 

Oculus-mundi ſtone, its changes of co- 
lour, 1.452, 45 3. ii. 22. n. iii. 106, 
107, 125,151 

Odours, depend upon texture. i,252,270 


Produced mechanically. i. 270, 299 
 $44=549 

May prove purgative. 1.89. n.424, 
436 


Tho' compounded, may give but a 
ſingle ſenſation, i. 431 
Inoffenſive ones vehemently excited 
by heat. 1,420 
T heir effects on animal bodies. i. 423, 


| 42 
Produced by ſcentleſs bodies. i. 5 
by water in a ſcentleſs = 
May differ from that of the compoun- 
ding ingredients, 1. 541 
Producible by motion. i. 544 
Deſtroy'd. i. 545 
A pleaſant odour from two ill-ſcented 
bodies, ib. 


A fragrant odour from bodies not ma 
ſcented, 


Pleaſant odours produced with 5250 


metals. i. 546 
Vo I. III. * 
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The odour of muſk from a dung-hill. 
. 547 

To heighten good odours by compo- 
ſition. i. 548 
How communicated, ii. 217 
Ill ones but little offenſive at Madrid, 


ili. 64 

Ofa alba of Helmont. i. 328. i. 370, 
481 

— —by diſtillation, i. 431 
Oil- Olive, contains corroſive partieles. 
1.99 

Which the beſt to preſerve things 
from ruſt. i. 144 

Its uſe in cements. i. 148 


Caſually turn'd red by a colourleſs li- 
quor. i. 179 
Diſtill'd into a butter. i. 310 
Turn'd into two conſiſtent bodies. 
1. 329 

Remaining fluid in cold weather. i. 559 
Whether convertible into ice. i. 596, 


598 
Contains air. . 433, 434 
May be immerſed in water. ii. 3 10 
In compreſſed air. ii. 619 
Its diſtill'd oil. lit, 304, 316 
Taſtleſs. lll, 345 
Affords acid and aqueous parts. iii. 


359, 360, 362 

Oil of amber, to rectify the groſs ſort 
of it. i. 329 

Oil of aniſeed, its conſiſtence alter'd 
i. 307 

Its uſe in judging of thermometers. 
i. 5797 580 

Turns red with oil of vitriol. ii. 78 
Made with and without fermentation. 
ili. 316,3 17 

Diſtill'd thirty fix times over. iii. 356 
2361 

Oi of blood, its different kinds. m. 55, 
6 

Contains an urinous falt. ili. 456 
Oil of camphire, remaining fluid in an 
intenſe cold. 1.559 
Oil of cinnamon, its frength of taſte. 

i. 4345 

Turn'd into a volatile ſalt. iii. bil 
Oil of guaiacum, the figure of its ſurface 
in contact with other fluids, 1.388, 339 
Aaaaa Oil 


IN D E X. 


Oil of roſes by diſtillation. i. 134. n. 


lil. 316 

Oil of tartar, the air in it. li. 434 
Oil of turpentine, coagulated by diſtil- 
lation. i. 334 
Turn'd inſtantly red. 11.77 
Affords a red tincture with ſugar of 
lead.” © - 1.78 
How to correct its ſcent, it. 289 
The air it contains. ii. 434 
Its medicinal virtue. iii. 58, 584 

A tincture of it. iii. 581 
Oil of vitriol, its Caput mortuum gains 
ſalt from the air. i. 142 

Its ſtructure. 1.387 
Frozen. i. 396. iii. 482 
Coagulated. i 332, 336, 559 
Fixed. 1. 383, 385 
Dulcified. i. 5 30 


The various bodies it diſſolves. i. 531 
Diſtill'd with oil of turpentine. 1. 544 
Vith fpirit of wine. i. 269 — 
271 

Digefted with Spaniſh wine. i. 269, 
7 545 
Vith ſpirit of wine. 1.269,270, 
545, 546 

Productive of heat in various bodies. 
567-570 

Mixed with oil of turpentine. i. 568, 
589 

Diſtilld with that of worm wood, yields 
a black Caput mortuum. ii. 40 
Precipitates bodies white that were 
diſſolved in Agua fortis. ii. 89 


Treated pneumatically. ii. 626 
A peculiar oil diſtill'd from it with 
ſpirit of wine. ii. 391 
Whether productive of ſulphur. iii. 
273 

Contains a mineral ſulphur. iii. 393, 
394 

No ſimple fluid. ili. 307 


Its quantity of acid ſalt. iii. 402. n. 
United with oil of turpentine, iii. 394 
Precipitates various bodies. iii. 4.35 
Oil of walnuts, its medicinal virtue. 
| lii. 581, 582 

Oil of wax, becoming fluid by ſtanding. 


! | I, 334 
Oil of wormwoed, riſing green in diſtilla- 


tion. i. 428 


Oils, eſſential oils what. i. 428, ii. 356 


Their difference. i. 316—31 
To increaſe their quantity in diſtilz. 
tion. I, 133, 134. n. 


The figures of their ſurfaces in conta4 
with other fluids. i. 389—391,39; 


To diſtinguifh adulterate eflentia] of 
from genuine. Ill. 212, n 
Convertible into ſpirits. iii. 565, f. 
Have different ſpecific gravities, ii. 
278 
T wodifferent ones from humanly 
lil, 2 
Chymical oils ſcarce ever render 
taſteleſs. il. 314 
Whether they contain ſalt. ii. 87,89 
Phenomena in the repeated diſtilla. 
tions of chy mical oils. iii. 36136; 
Chymical oils producible. iii. 390— 
Oker, made magnetical. . 8 
Engliſb, very rich in iron. ii. 324 
Onions, made to ſmell like garlic. i. 546 
Treated pneumatically. ii. 581, 582, 


q 588 
Opacity, what. ii. 22. n. 
How cauſed. ll, 16, n. 


Opake bodies made tranſparent. ii. 5, n. 
15, 16, 21—23. n. 


Opinions how to be treated. Il. 213 
How to be framed. Il, 217 
Reaſons for the difference in them, 

11.218 


Opium, how beſt corrected. i. 74, 98, 99 
Communicates no coldneſs to water. 
[30 i. 581 

The virtues of it incredible. ii. 251 
Its virtues in external applications. 
itt, 572 

Opthalmic remedies. ji, 623—633 
Optic nerve differs in ſtructure from o- 
„ thers. It. 189 
Optics, their doctrine depends on ma- 
thematics. 1, 120 

A paradox in optics. ii. 2 12. n. 
Oranges treated pneumatically. ii. 5 80, 
581, 589, 590, 592,608, 624 

Ores, an eaſy way to examine them. l. 
I 100, 314—317 
How to prepare them. ili. 316, 317 
| | How 
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How to judge of them. ii. 317 
To find the beſt flux-· powders for them. 
ii. 318 

The ore of biſmuth. 8 ii. 324 
The proper manner of treating them. 
ii. 325, 326 

The Rat. gulden-ertz. lll. $23 
Some ores wholeſome. . 15. 
Organ making the ſeats of the church, 
Sc. to tremble. 1. 486 
An hydraulic organ. ii. 431 


Orpheus has a hymn to nature. ii. 114 
Orpiment ſublimed, affords maſſes like 
rubies. 11. 81 

Its poiſonous nature. iii. 537, 538 
Is probably the cauſe of the plague. 
11. 537 

Found common in the earth. ib. 
Oſteocolla, its medicinal virtue. 1. 102. 
iu. 564, 565 

Oyſters, treated pneumatically. ii. 642, 
643 

Oyſier. ſbells, their medicinal virtue. iii. 
433. n. 


F 


Ain removedby tranſplantation. i.8 Ss 
8 

Painters, why they uſe black to repre- 
ſent holes. ii. 35 

A caution neceſſary in mixing their 
colours. ii. 65, 70 
Painting, the colours it employs. ii. 65 
A yellow colour wanted in it. ii. 91 
Palpitation of the heart, how cured, 
III. 574575 
Palſy, remedies for it. i. 82. ili. 651 
Paper, convertible to various uſes. i. 149 


Impervious to air. lll. 5 26 
Blue paper how ſpeckled. 11.54 
Why the white ſort appears yellow by 
candle- light. ii. 58, 59 
Parabola, the advantages of that figure 
in ſpecula. 1. 119 
Paraiytic diſorders, ſtrangely cured. iii. 
573 


Parhclia, two obſerved at once. i. 656, 
657. iii. 59 
Parſley, affects the eyes. . 
Particles, the primary particles of bo- 
dies. 1,209 


Partridges, how long their ſcent will 
lie. i. 414 

A white kind. j. 672 
Paſchal, his experiment with a large 
tube of quick- ſilver imaginary. ii. 

| | 295 

Paſte, treated pneumatically. ii. 568, 
569,570 572, 375, 576, 60 5, 610, 

| G611,614,615,027,649 
Pathology, whereon the knowledge of 
it depends. 1.31 —41 
Patterns for gold and filver work, how 
made. 1,279 
Peaches, treated pneumatically. i. 574, 
$75,584,585,636—640 

Pearls, ſeed-pearls chymically analyſed. 


i. 58 

Reſembled by an air-bubble. i. 393, 
574 

Their ſpecific gravity. ii.328, 332 
A monſtrous pearl. lil. 117 


Pears turn'd to a red liquor. i. 545. ii. 80 
Treated pneumatically. it. 566, 569, 


570, 585,5 86,593,594, 606, 611, 


612,617,618,629,638 


The prickle pear makes the urine red. 


ii. 23 2. iii. 5 50 
Peas, their bloſſoms turn'd green. ii. 


; 75 
The force wherewith they expand in 


growing, i. 285, 286 
Treated pneumatically. ii, 577, 612, 


613 
Peculiarities of conſtitution. i. 


94. 
Pendulums, their uſe in taking altitudes. 


1. 132, 133 

Their uſe and excellence. i. 121, 137 
Their length to vibrate ſeconds. i. 12 7, 
122 

Their motion ill aſcribed to nature. 
ii. 120 

Swinging in vacuo. e, 
Pendulum-clocks, not yet fitted for the 
ſea. ii. 269 
Pepper, a new ſpecies of it. i. 6 
Perfumes, their ſtrange effects on the 
body. i. 91, 423. ili. 568 
Long retain'd in gloves. ii. 416 
Smelt to a great diſtance. i. 434 
Given to metals, i. 454, 455 
Made durable. 1427, 578 
Aaaaa 2 A 
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A remiſſneſs requiſite to make them 


grateful. 1. 548, 549 
How made to the beſt advantage. 
| i. 548 
Perſpective, its uſe. l 12; 
Perſpirable matter frozen. 1.703, 704 


Perſpiration, the uſe of Sandtorius's 


doctrine of it. i. 5 3, 441. n. 
Large in animals. i. 441, 442,695. ii. 


232 
Peruvian bark recommended. i. 14 
Petrifaction, the manner of it. i. 32, 
| | 349343 
Perform'd by a ſandy earth, i. 161 
W hence. 1.337, 340 


Inſtances of it. iii. 123, 124, 1 28, 129 


Its various phenomena in animals, &c. 
ſolved. 111. 134—137 
Petrified earths become medicinal ſtones. 


iii. 142, 143 


Petrifying vapours. iii. 134, 135 
Petroleum, its ſurface in contact with 
quick-filver. | i. 393 
Mix'd with oil of vitriol, i. 569 
Pharmacy, the ſkill required therein. 
i. 61, 62 

Pheaſants, a white kind. i. 672 


Phenomena of nature, how beſt ſolved. 


lll. 334 

Philoſophers lone. i. 381, 382 
Attempted without ſucceſs. i. 456 
The effect of it. il. 408 


Philoſophic mercury. | i. 3 


72 
Philoſophy, experimental, leads to the 
Eknowledge of a God. i. 9, 10. ii. 2 3, 

| | 240 
Neceſlary to underſtand the ſcripture, 

a i. 10 

Should be reduced to practice. i. 26 
Tends to reform and improve trades. 


1. 105—117 
May introduce new trades, i. 112— 
; 117 


How to be advanced, i. 117,129 —131 
Recommended. i. 187—196 
'The office of philoſophy. ii. 148 
The method of judging in it. ii. 216, 
217 

No enemy to religion. ii. 239—250 
Its advantages to the human mind, ii. 
246—248, 254, 255, 259, 260 


The ſchool-philoſophy imperfe&. 


li, 
; 3 240, 2 

_ Phlegm, its properties, iii. 343,415, = 

| "The phlegms of bodies differ, iii. 322 


Of vitriol, its medicinal virtues, jj 

; 2 
That of vinegar grows ſweet in 
lead, Sc. li. 322 
That of Saccharum Saturni has pe- 
culiar properties. lit, 322 
Not an univerſal ingredient of bodicg. 
| . 243—337 
Producible, i. 415—417 
Tranſmutable. ini. 417,418 
Phoſphorus, its ſeveral kinds. iii, 173— 
175. n. 
Its uſes. W, 17; 
An aerial one deſcribed. iii. 17;— 
180 


Various obſervations and experiment; 
made thereon. Ht. 176—190 
How prepared. n 

The nature of phoſphori. iii. 173. n. 

A new liquid one. lil, 189, 190 

That of urine improveable by the air- 

pump. iii. 175. n. 

Analy ſed. Il. 179. n. 204 

A perpetual, portable kind. ii. 175. n. 

An icy one deſcribed. in. 190 
various obſervations and ex- 
periments made with it, iii. 192 — 


208 

The Phoſphorus Balduini, how prepa- 
red. iii. 209 
Various kinds of burning phoſphori, 
how prepared. ili. 210. n. 
Phy/ic improveable by natural philoſo- 
phy: i. 26, Cc. 
Phyſical motions, the juſteſt analyſis of 
them. , iii. 34 
Phyſicians, in what ſenſe ſervants to 
nature. ii. 142, 143 
May rule and go beyond nature. ii. 
142, 143 


Pigments, of various colours. ii. 72. n. 


76,91, 93, 98, 101, 102, 103 


Mineral pigments readily mix by fire. 
it. 99 

May diffuſe themſelyes copiouſly. ii. 
74 


Piles, 
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Piles, remedies ſor them. i. 80, 85. lil. 


652—654 
Pilule lunares. lit. 621, 622 
Piony-root, its medicinal virtue. 1..89, 
176, 177 
Pitch, obtain'd from chymical oils 111. 
356—363 
Place, what. ii. 218, 219 
Plague, remedies for it. i. 64, 445 


Its phenomena at Grand Cairo. i. 93, 
433. li. 74, 533, 534535 

Foretold. i. 290, 291. iii. 69 
A particular intimation of it from ha- 
ving felt the diſtemper. i. 429 
Propagated by the effluvia of ſoap. i. 
432, 433 

Preſerved by fumes, and propagated 
by contagion. 1,415, 416,418, 437 
How to ſtop it. ili. 71 
Obſerved . at Aleppo and Smyrna. 
Ii. 73 

May attack peculiar animals, or pe- 
culiar nations. iti. 85, 86 
Rare in ſome parts of the Ea. iii. 


529, 53393 534 
Its propagation, phenomena and ef- 
fects. lll, 533—541 


Several countries free from it. iii. 533 
Why periodical in ſome places. iii, 


535 
Mines of quick-filyer preſerve from 
the plague. ti. 535 


Depends not on heat, cold, or other 
manifeſt qualities of the air. iii 535, 
536 

Proving very contagious. ili. 5.36 
Whence the difference in plagues as to 


their cure. ili. 5 36, 537 
Reſembles poiſons in its ſymptoms. 
ili. 538 

Cauſing ſpots on walls. iti. 5 39 
Antidotes againſt it. ili. 5 39, 540 


The medicinal cure of it. ib, 


Its ceflation accounted for. ii 540, 
541 

Plaiſter of Paris, calcined, turns yellow. 
ll. 40 

Made to reſemble a fluid. i. 313 
Plaiſters, the manner of their ; jaou 
tion. i, 444 
Planets, ſhine by a borrow'd light. ii. 


116 


The wiſdom ſhewn in their ſituation. 
ll. 270 
Placed at different diſtances from the 


ſun, in proportion to their denſity. 


11. 160, n. 

The theory of them imperfect. iii. 
33736. 

Their motion retarded. li, 77. n. 
Plants, their number. i. 6. 


Volumes wrote upon fingle ones. ib. 
The poiſonous ones in Brazil have 


their antidotes. - She 
To take their figures with eaſe. i. 
132 


How beſt water'd when tender. ib. 
One that withers in a day. ii. 25 
Produced from aſhes. I. 231 
Growing at the bottom of the ſea. 
ii. 291. iii. 248, 249 

Their growth from water, iii. 283 — 


287 
Pleurihß, remedies for it. i. 99. iii. 65 1, 
65 2 
Plica Polonica. i. 449 
Pliny, how he loſt his life. 1.4,5 


Plumbs, treated pneumatically. ii. 566, 


5723573, 583, 584, 612, 613 

Poiſons have their antidotes. i. 14, 95 
To cure diſtempers from poiſon. i. 37 
iii. 537,5 38,540,548,509,593,005 
The ſtrongeſt oonvertible into medi- 
cines. i. 59, 60. n. 
Corrected by crabs- eyes. i. 60 
by ſalt of tartar. i. 74 


The great virulency of ſome poiſons. 

1.95. 
Made to work ſlow. 16. 
Whence their effects as to cold and 


heat. . 556, 557 
That of a mad dog lying . con- 
cealed, 144 
May have great effects in mall quan- 
tities. ili. 547, 5 50,551 
The poiſon of the Negroes. 
That of the tarantula. ll. 144 
Poiſonous minerals, their number great. 


Ill. 537 

Polytheiſm, whence. li, 113,114 
Pompholyx, what. it. 270 
Pompions ſpringing from water. ili. 
| 283 


Por- 


ili. 5 50 
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Porcellane, what. | iti. 423 
Imitated by an Engliſb clay. iii. 423 
Pork, retaining the taſte of ſhell-fiſh 
fed on. ll. 233 

Of a violet colour. li. 233 
Poroity, a general property of bodies. 
i. 439. n. 439—449, 450—455 
Porphire, how to cut it. 1. 111 
Precipices, to meaſure their height. i. 


133 

Precipitate per ſe, how prepared. 1. 
; 334, 381 

Reducible into running mercury. 1. 
381 

In what menſtruums diſſolvable. i. 

- 385 

White, how made. il. 577 
— its medicinal virtue. ili. 577 


Of gold and mercury, its medicinal 
virtues. Ill. 413 
Two ways to precipitate a metal out 
of a menſtruum. 1.517 
Precipitates of metals gain in weight. 
i. 517 

Precipitating remedies. iii, 560, 561 
Precipitation, whence it proceeds. i. 


46. n. 25 5 

What. 1. 5 15 
Is effected mechanically. i. 5ß 15—5 25 
Its cauſe. i. 5 15, 5 16, 5 24. n. 
Variouſly perform'd. i. 516, 517 
By fire. i. 518 
In ſome caſes to be effected by cold. 

i. 522 

. Uſes of the doctrine of precipitation. 
i. 525 


May cauſe various ſeparations. ii. 2 34 
Precipitations, various precipitations 


with a ſolution of the cryſtals of 


ſilver, i. 57 

A difference in them. i. 517, 518 
Of vegetables without acids. ii. 37 
Various colours in precipitations. ii. 47 
Silent ones, and without hoſtility. 
ill. 559, 560 

Preſervation of. bodies practiſed. i. 29, 30, 
52,5373, 109. Cn. ü. 633—648, 
636-648. iii. 61, 62, 64 

Preſſure, the nature of it in fluids, ii. 
304, 307, 309 

To determine the quantity of lateral 
preſſure in fluids. | ii. 308 


Communicated in different fluids, ij; 
| 0 

A — one ſuſtain'd by the fwims 0 

fiſh. li. 

A great one ſuſtain'd by brittle = 
tender bodies, It. 370, 371 
Solids preſs differently from fluid. 
II. 357, 367—371 

The preſſure at the bottom of the 


ſea, ii. 358, 359 

A great one ſuſtain'd by animal ho- 
dies. ii. 368—371 
The preſſure ſuſtain'd by the air. 

: ll. 455 
Preter-generations, what. lt. 253 
Primum mobile, the doCtrine thereof, 
ü. 126, 127 

Principles, active ones required in na. 
ture. ll. 153.n, 


Principles in chymiſtry, reconcileahle 
to mechanical philoſophy. i. 192— 

195 

Chymical principles tranimutable, i. 


267 

What. iii, 261, 262. n. 309 
Their uſe. Ill, 325 
Their number uncertain, iii, 261, 262, 
| 298—302 

Producible. iti, 282 —287 


Not obtainable from all bodies. ill. 
270, 271, 276, 278, 424 
More than three obtainable from ſome 


bodies, ili. 298—300 
What they really ſhew. iii. 312, 313, 
328—330 

Diſſimilar in their nature. iii. 313— 
323 

Whence the notion of five chymical 
principles. Ill, 324 
Whether five be neceſſary in the com- 
poſition of bodies. iii. 325, 326 


The imperfection of the doctrine of 
three principles. lit. 327, 328 
Whether there be any chymical prin- 


ciÞles. iii. 336, 337 
Not neceſſary to compoſe bodies. il. 
$3734! 

How they differ. lit. 342 
Probably productions of the fire. a" 
24 

Tranſ- 
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Tranſmutable from one to another. Pythagoras, his ſyſtem of the world. 


iti, 315—363 

Neither ingenerable nor incorruptible. 
| Iii. 364, Nc. 
Printing, the conſequence of a flight 
contrivance. 1.114 
Priſm, the doctrine of it. Ii. 25, 26m 
28. n. 66, 67 

Colour'd priſms made uſe of. il. 67 
Privileg'd things, what. J. 198 
Projetiils, the line they deſcribe. 1.119 
Projebtion, an argument for its poſſibi- 
lity. i. 78 
What. i. 262, 338, 372 
How practiſed by He/mont. i. 382 
Prolapſus uteri, to remedy the diſorder. 
iii. 678 

Prophecies, their accompliſhment de- 
monſtrate the being of a God. i. 24 
Supernatural, ii. 258, 259 
Propoſitions, diſtinguiſhed. ii. 221, 222 
Providence, an inſtance of it in the parts 
ſerving to deglutition. ii. 121 
Arguments for it. it. 133 
The belief of it eſtabliſned by phi- 
loſophy. ii, 242—246 
Pulvis fulminans, whence its great ex- 
ploſive force. iii. 2 12. n. 
Pumps, how and to what height they 
raiſe water. li. 300, 483, 486, 487 
Pupilla of the eye, what. ii. 162 
An odd conſtriction of it by a fever. 

ii. 162 

Its dilatation a bad diſorder. ib. 

Is of different figures in different ani- 
mals. 11. 165 
Purging medicines. iii. 65 5, 656 
operating by their odours. i. 89 
Y — by external applica- 
tion. i. 443, 444, iii. $72 
Purple, produced from a red. ii. 101 
Jo ſtain ivory, Sc. purple. ii. 101 
Putrefaction, reſiſted by cold. i. 605 — 


7 — 


610 

Produces no animals without air, iii. 
82 

Whence. ii. 438. n. 
Aboliſh'd by a liquor. iii. 561 
Putty, what. ü. 48. ii. 428 
How adulterated. ii. 99 
Makes glaſs white, ih, 


ui. 115 


Q. 


Ualities, the notion of real qualities 
examin'd. i, 198-200 
Their relative nature. i. 202, 203 
Senſible qualities not real beings. 15. 
Obſervations and experiments to ſhew 
their origin. i. 247 —251 
Experiments to ſhew their nature. 
i. 251, 252 

Deſtructible and producible. th, 
Remarks upon particular qualities. 


1. 27 I—-282 
What. i. 271 
The diviſion of them. i. 271, 272 


Coſmical or ſyſtematical qualities in- 


troduced. 1. 282, 290 
Qualities of particular bodies, wherein 
they conſiſt. i. 282, 283 
Producible by a change of texture. 
ill. 349 —352 

The chymical theory of them exami- 
ned. lil. 414—431 
Quantity, infinitely diviſible. ii. 198, 
202 

Difficulties attending its infinite divi- 
ſion. ii. 221 
uartans, their cauſe. Ii. 144 
One cured by a fright. i, 82 
Duartation, what. ui, 289,402 
Duick-ſilver, of a gold colour. i. 70 
Of a green colour. ih. 


Made into a cinnabar with antimony. 


i. 7 
Made ſolid. i. 89, 1 46 
Its globules view'd with a microſcope. 
i. 201, 202 
Appearing fixed by oil. i. 313. n. 
Made volatile. i. 45 
- Coagulated by the fumes of lead. 


i. 332, 357. iii. 404 

Changed into a red powder. i. 334 
Suddenly turn'd to a black powder, and 
from that to running mercury again. 


1. 335 
Made into a calx. i. 335, 336 
Made hard. 1. 343, 344 


Di- 


FE 6 Þ EB: 2. 


Diſtil᷑d from lead, gains in- weight. 


1.377 

Diſtillation no proof of its purity. 26. 
Fixed by oil of vitriol. i. 385 
Strongly fixed by alkalies. th, 
— by ſal-armoniac and ſul- 
phur. th, 


To leſſen its ſalivating property. ib. 
The figure of its ſurface in contact 
with other fluids. i. 389, 390, 393 
Exhalable with a metal. i. 399 
Its ſpecific virtue againſt worms. i. 
41 2. iii. 555 m. 

Found in the bodies and bones of men. 
| 1.418, 426, 449. Ill. 572 
Reſumes its form after diſtillation. 


1. 426 
Strain'd thro' ſkins. i. 440 
Strain'd thro' wood. 1.451 


Turn'd black by motion. i. 471. n. 
Diſtill'd from oil of vitriol. i. 5 27, 5 28 
Diſſolved in Agua fortis. i. 3 18, 5 28 
Soluble in what menſtrua. 1. 536,537 
Render'd inſoluble in Agua fortis. 

' 1.536 
Made to conceive heat. 1.571,572 
Whether congealable by cold. 1. 597 
Why it rolls in drops upon a table. 


| i. 691 

Obſervations made in diſtilling it. 
| ii. 31 

Calcined red. ii. 1 5 
Its flowers. ii. 8 5 


Diſtill'd with Agua fortis. 11, 91 
Turn'd to a white powder. Ui. 398 
Turns Agua fortis green or blue. ii. 96 
The various colours it may aſſume. 


ü. 97, 98 
Made to aſcend by the preſſure of 
water. . 139 


The various forms it may put on. 
ii. 232. Qn. 235. li. 264 

May yield a yellow precipitate. 11. 84 
Suſpended in an open tube. ii. 301, 
3575 353 

Its ſpecific gravity. ii. 301,331,453, 


Obtain'd from marcaſites. b. 318 
Contains air. : 
Whether pervious to air. ii, 704, 74; 


Its upper ſurface convex in glaſs tubes. 


ll. 443 

Raiſed by the ſpring of a little 11. 
11.475 

by ſuction. 145 


—— in different tubes by water. 
. a : li. 491, 492 
Amalgamated with tin, and uſed for 
a barometer. ii. 492 
Suſtained in the barometer, tho the 
air ſeems to preſs with diſadyan- 
tages thereon. il. 49 


The weight of a cubic inch. iii. 45, 4 


Antipeſtilential and elexipharmic. jj, 


' 5 0 71 
Obtain'd from blue vitriol. Ill, 89 
Communicates a virtue without lo 


of weight. i. 127 
Eafily reſolved into fumes. iii. 139 
How made pulverable. iii. 404 
An attempt to fix it into filver, iii, 

210. n. 

Its boaſted ſalt and ſulphur, iii. 269 
Diſtill'd from cinnabar. ili. 271 
A water drawn from it. iii. 287, 
*4 288 


Diſtill'd in form of a liquor. iii. 308 
Precipitated into a dry powder. ili, 


310, 311 
Reducible to water, iii: 311, 344,416 
Not homogeneous. iii. 341. En. 
Effects of its diſtill'd water. iii. 345 
Effects of its decoction. tb, 
Spontaneouſly harden'd, ili. 405 
Turn'd into ſilver. lit. 409 


Methods of purifying it. iii. 410, 411 
How ſeparated from gold, iii. 411 
May be impregnated with other ſu 

ſtances. | - - th, 
More obſtinately fluid than water. 


iii. 404 


Both a fluid and a liquor, iii. 416 


Its ore wholeſome, 1. 595 


454, 499 Quinces preſerved. i. 109 


R. 


li. 448. On. 


R 


R. 
Abbet preſerved. ii. 633 
Radiſhes, treated pneumatically. 


. ii. 620 
Rain, the figure of its drops. . 394 


How to be foretold. ; , li. 382 

' Corrupting the air. Hl. 73 
Rab bow, the hint towards the ſo] ution 
of its phenomena. i. 143 


Of the priſm, if its colours be real. 
| i, 25, 26 


How exhibited. ll. 21 
Raining of white and red liquors. 1. 434 
Rain-water, what. ili. 284 

Saline. iii. 231 

Rainy-weather, changes the notes of 
muſical ſtrings. IL 41 
Raiſins afford various ſpirits. 1.51. iii. 
5 378, 383 

Treated pneumatically. ii. 566, 571, 

613, 628 

Raleigb, Sir Walter, his cordial. i. 56. 
3 ili. 634, 635 
Rarifaction, its nature. i. 703. ii. 663, 
| 667 


May make a ſmall quantity of matter 
poſſeſs a large ſpace. 1.413, 414 

Of the air. li, 412—415, 428 
Raſberry-wine imitated. i. 542, 543 
Ratio's, their great uſe in mathematics. 


| i. 120 
Rattle. ſnales, whence their name. iii. 
| 548 
Their bite how cured. iii. 548 
Raven, a white one. ü. 45, 46 
Realgar, made into a ſafe medicine. i. 
60. n. 
Its effluvia proving noxious. i. 436 
What. rtr tt. 537 
Reaſon, what. ii. 218 
What things are above it. ji. 197. 
. 38 200, 203, 206 
Imperfect. ii. 198200 
How it acts. ii. 200 
Whether it may be exerciſed on things 
Rules for judging of things above rea- 
ſon. 7 „. nr 
Leads to religion. ü. 244 
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Things contrary to it to be believed. 

li. 250—262 

Apt of itſelf to miſlead men. ii. 262 
How to be uſed. ii. 263 
How beſt employ d. « i. 278 
Receivers for the air- pump, how mended 


when crack'd. 11.417 
Red, an enraging colour to ſome animals. 
L 147, 485 

The uſual colour of tinctures. ii. 77 
Two kinds of it. ii. 78 
A red liquor with white fumes dyinz 
the fingers black. th, 
Produced from ingredients of a diffe- 
rent colour. ib. 
Inſtantly produced by two limpid li- 
quors. | il. 78. n. 

Its affinity to yellow. i. 80 


Turn'd purple and yellow. li. 83 
Redemption, the wiſdom expreſs'd in 


it. 274,275 
Refining, whereon it depends. 1. 106, 
925 393 

Its origin. i. 113 
Reflexibility, what. li, 20. n. 26 


Its cauſe. ii. 7. n. 
By the refraction of the air, was firſt 
ſenſibly demonſtrated. iii. 59. n. 


Refrattion, by what law performed. 


| | 5 i. 122 
Contributes to the production of co- 
lours. | M. 21. iii. 58 
Refrattive powers of bodies owing to 
- What; | i. 265 n. 
Refrangibility, what. ii. 20 
Regeneration of bodies, if practicable. 
11. 303. n. 


Attempted in bodies. i. 245—247 
Regulus of antimony and of iron, their 
ſtar· figure, and how / prepared. i. 157, 

; 158, 396. lit. 306 
Reptiles in vacuo. it. 5445 545 
Reſpiration, its nature. ii. 462—472, 
4 l 4795,527—531 
Various opinions about it. ii. 465-468 
The uſe of it. 1. 27, 472 
How contrived for, in water-fowls.. 

N 152 032 n. $27,528 
* to prevent the ty 
it. ll, 539, 541, 542 
Bbbbb 22 How 
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How far it depends on the air. ii. 542 
— — 


An experiment relating thereto, iii. 85 


Reſt, to procure in ſickneſs. iii: 656, 658 
Reſurrectian of the dead, whether im- 
poſſible. | it. 229 
The grand objection againſt it an- 
ſwer'd. ii. 231, Sc. 
Reſuſcitable plants. i. 69. En. 
Revelalion, how it allows us to Peak of 
final cauſes. ii. 168, 169 
Arguments for it a priori. ii. 246 
Rheumatiſin, remedies for it. iii. 65 6 
Rheums, remedies for them. ib. 
Rhubarb, herein its purgative virtue 
refides? ; i. 224,225, 230 
Tinges the urine. iii. 549 
Its medicinal virtues ii. 564 
Ribs, the ſpace between two fill'd up 
with a bony ſubſtance. 1. 173 
Rickets, to cure. 1.79. ili. 589,590,656, 


Rivers, to meaſure their breadth with 


eaſe, 1.138 
Whether froze and thaw'd firſt at the 
bottom. i. 643, 644 
Roſemary diſtill'd in vacuo. il. 649 
* damaſk, yield an inflammable 
ſpirit. 5 i. 21,72 


great effech of their effluvia. 
1.89. n. 423, 424 

—— Colours afforded by them. ii. 76 
Red, turn'd pale by the fume of ſul- 

| phur. 7:3 vi 49, 73 
— Yield a high red tincture. ii. 5 I, 


| 74, 82, 83 
— their. tincture made to afford 


different colours. ii. 89, 90 
Treated pneumatically. li. 589, 590, 
592 

17 a obuls may be. made to bear i in 
autumn. 1. 167 
Bai, is in ſome caſes a ſuccedaneum 
for ſal-armoniac.'.' - i. 151, 152 

: Generated from the effluvia of oe. 

1. 398 

Of. jalap fuſed by the heat of ſome 
climates: /; 11092 67 
Routine of the lips to cure. iii. 6 57 
Diets A * cloudineſs in one. 
ee 1. 463 


A white kind. 


iii. 108 
Some parts of them untinged. iii. 15 
Yield a tincture. Vt. 1 


Two that ſhone like fire. iii. 148 
Ruby of ſulphur, what. ii. 77 


Rue affords a green lac. i. 10 
Ruptures, to cure. ill. 657 
Ruſma, its faculty of taking off hal- 
1. 1 
Ruſjans, their complexion. i, al 


8. 


fichaiiin Saturni, its medicinal yir. 

- tues. | 1. 81. i, 58+ 
Diſtill'd. i. 264,265,547. iii. 291,292 
Yields a conſiſtent body with ſpirit of 


vinegar, i. 323 

Its preparation. It. 291, 425 
Its oil and ſpirit. ili. 310 
Its analyſis. lit, 310, 353 
Its inflammable ſpirit, iü. 379 
Sailing, to make way in failing. i, 288 
Sal-armoniac, how made. i. 309 
Its uſe in ſublimations. i. 374,375 
Imitated. i. 282 
Native in human urine. i. 378 
Diſtill'd with Lapis Calaminaris, or 
fllixed alkalies. j. 378 


Its uſe to cool liquors. i. 5 50, 553,563 
To obtain a fine ſort of it. i. 55; 
Made to heat water. i. 566, 570 
Diſtill'd with antimony. i. 566,767 
Sublimed with minium. i. 567 
Sublime. il. 271 
Fluxed with quick-filver, gives an in- 
ſtenſe heat to water. 1.570 
Its ſalts hard to ſeparate by fire. ji. 
271 
Treated pneumatically with oil of vi 
triol. li, 626 
- How - to ſeparate its falts with et. 
1 273 
F rom ſpirit of ſea-ſalt and urine, ii. 
344 439) 475 
Diſtill'd from je lil. 287,288 
Sal oireulatuns of Parace elſas, its r 
. 


Sal gen, its ſpecific gravity. iu. 227 


8 al 


8. 


85 
Sa 


Fal mirabile, its proceſs. 
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i. 25 9, 260 


Imitated. i. 332 
— by a natural falt. ili. 5 14 


Saline bodies, alter the colours of others. 


ii, 14, 15 
Are not diſtinguiſhable to be highly 


ſaline by the common 2 


Salivation, an inſtance where one could 


not be raiſed. _ it, 132 
Salt, a new and ſurprizing ſalt. i. 25 6, 
257 
Whether the principle of firmneſs in 
bodies. i. 336 —345 
A ſalt that coagulated common water. 
i. 332 
A ſalt totally volatile. i. 397 
A compound ſalt from a fixed alkali 
and ſal- armoniac. 1. 431 
An odd falt that paſſes thro? iron. i. 
* 450. n. 
What. - Jil, 362. n. 
Its properties. iii. 427 
A neutral ſalt from ſalt of tartar and 
ſulphur. ili. 5 14 
Salt of Amber acid. iii. 369 


Salt-marſbes, why they over-flow them 


in winter. , , 4 640 


Salt, ſea-ſalt, different ſorts of it. i. 161 


Diſtill'd with Agua fortis. i. 257, 258 
Tranſmuted. ib. 
Its ſpirit how gain'd to advantage. 
i. 370 

The proportion requiſite to make it 
taſted in water. i. 434, 435,543,544 


Diſtill'd into a liquor. i. 310 
Its ſolution precipitated by ſpirit of 
wine. i. 524 


Its different phenomena in water and 


oil of vitriol. 1. 5 37, 570 
Salt and water in vacuo. 1i..618 
A mixed body. ii. 222 


In what proportion to the water it is 
gain'd at the ſalt-works. ili. 224 


A light kind. iii. 226 
Run per deliguium. Ill. 227 
Its weight compared with water, iii. 
22 
Obtain'd from oil of vitriol. iii. 3 _ 
Producible, ul. 375—377 
Turn'd into an alkali. iii. 372 


Their nature. 


_ Gain'd/ from urine. lil, 376 


Contain'd in the blood. in. 457. n. 
Contain'd in mineral waters. 1ii.510 
Uſually to be found in the earth. 


iii. 5 13 


Salts, fixed ones made volatile. i. 76. u. 


| 375, 370 
Their figures examined. i. 241—245 
Attemptsto compound them in cryſtal- 

lization. | 1. 242 
Their manner of ſhooting when ſepa- 
rate or combined. i. 241—245, 

| | 282, 425, 426 
Their ſolution. in water accounted for. 
| | rh SY Gai 


1 114. 
Alkaline ſalts convertible into each 


other. i „ „ 
Their ſeveral kinds. ii. 63, 64,7 1, 2, 74, 
| 84, 86. n. 

Some neither acid nor alkaline. ii. 64 


To find what kind abounds in any ſa- 


line body. il. 86—89 
il. 86, 87. n. 
Uſeful in ſtriking colours. ii. 63 
To diſcover their kinds. 1i.63,04,7 1— 
73, 86, 89 

Their ſpontaneous aſcent along the 
ſides of glaſſes. il. 497, 498 
Their growth in bodies expos'd to the 
air. | 111.79 —81 
Whether they grow from a ſeminal 
principle. ji. 80, 8x 
How form'd. _ ii. 113—118 
Geometrically figured in their minute 
grains. ; iii. 114 
Their refractive power. iii. 265 


Diſſimilar in their nature. iii. 313— 


| | -.- ++ 316 
The difference between the volatile 
and the fixed. iii. 315 
Differences in the volatile kind. iii. 
; W 
Plentifully contain'd in ſaline ſpirits. 
'. Wt. 344 
Producible and deſtructible. i. 365— 
o . | 9 * 378 
Their properties. lit, 365, 366 
Acid ſalts producible or tranſmutable. 
| li, 367, 368 
Volatile falts producible. iii. 368— 
369 
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Alkaline ſalts, their origin. ill. 369— Scarlet- che, improveable. ; 136 
— x Its inventor. EIN 
————ſhewn to be producible. To ſtrike the bow-dye. ii. 101, 105 
ii. 369 - 374 Scent, an inſtance of its being acute. 

— tranſmutable. 429 

| ili. 374 Exquiſite in blood-hounds. i. 414, 429 

Salts of harts-horn and urine, whether Szattca, cured by a fright.. i. 82,9 
acid or ſulphureous. ü. 63 Scirrbous ſpleen cured. 1.448 


Salt of tartar render'd ſoluble in recti- 
fied ſpirit of wine. 1.72, 76 
Made volatile. i. 76, 375, 376 
Gives a red tincture to ſpirit of wine. 

1. 164. ii. 80 


Waſtes upon the cupel. 1. 379 
Eafily made fluid. i. 330 
Its ſolution precipitated by ſpirit of 
wine. 1.523, 524 
Conceives heat with water. i. 558, 
$61, 562 

In what diſſolvable, and in what not. 
+ $3 3 


Turn'd to earth. iii. 374, 375 
Salt of urine made to taſte like common 


ſalt. ii. 31 5 
Saltwater to make freſh. i. 597, 680. iii. 
219, 220 

Sal volatile oleoſum, how made to ad- 
vantage. ili. 493 


Sand, the figures of its grains. i. 190, 570 
Of a rich metalline or mineral nature. 


| il, 324, 325 

May afford gold. ii. 325 
Sandarach, what. iii. 5 37 
Sandiver, what. lit. 375 
Turn'd into ſea- ſalt. Ii. 375,376 


Differs from common alkalies. ib. 
Its cryſtals. * il. 376 
Sanguification illuſtrated. ii. 78. n. 


Sep, how it riſes, and is alter'd in ve- 


getables. iii. 338, 350, 351 
Sapphires, a green one. rz 
Have a grain. iii. 104 
A white kind. lit. 109 


One ſtain'd like a chalcedonian. iii,110 
A white one including a liquor, iii. 


111 


Sardonyx, one of different colours. iii. 


109 
One tranſparent. iii. 120 
Saturn, ſtrange conjeCtures at his various 
appearances, i. 296 


IN D E X. 


Scorpions, the cure of their bite. i. 1. 

3 95, Loo. iii. 56; 

The virulence of their poiſon, ii. jo, 

Scrophulbus tumours cured. iii. 571, 1 

Scurvy, to cure. iü. 657, 658 

Sea, various phenomena of its luminouſ. 

neſs. ; | i. 294 

Whether it ever freezes. i. 643,667 

Very cold at conſiderable depths. i. 

- _ 645,646 

Its preſſure at the bottom. ii. 358,359, 
ji. 2 

Enquiries and obſervations to be Fn. 

upon it. 1 

Its ſaltneſs whence. iii. 2 14, 218, 219 

Its bittterneſs whence. iii. 221, 223 

Whether ſalteſt at the top. iii. 215— 

217 

Springs at the bottom of it, ii. 215 

218 

Whether its ſaltneſs increaſes. iii. 221 

Varies as to qualities in different 

parts. ili. 222, 223 

Differently ſaline in different part. 

Ill, 223, 224 

Its degrees of ſaltneſs. iii. 215, 220 

225—227 

To determine the age of the world, 

from its ſalcneſs. iii. 227, 228. n. 

Different regions in it. iii. 240, 241 

Its temperature. ili. 241—243 

Its depth. iii. 242, 244 

Unequal at the bottom. iii. 243—245 


Plants at the bottom of it. iii. 248, 249 - 


Its tranquillity at great depths. l. 


245247 

Its currents. i. 247 
An extraordinary in-draught of it. 
ii. 247 


Sea-compaſs, its firſt invention. |. 126 
Seaſons, may vary in particular * 
i. 293 

Their 
1 


Their difference whence. | 
light. " ii. 15. n. 
Its gravity. in. 224—228 


Its proportion of ſalt. iii. 215, 225 — 
227 
Made freſn. i. 597, 680. iii. 2 19, 220 
The liquors diſtill'd from it, chymi- 
cally examined. lit. 220, 221 
Seed, affording a large increaſe. i. 108 
Seed- lac, its red colour whence. iii. 481 
Digeſted with ſpirit of urine. 26. 
Seeds, diſtill'd at different ſeaſons, yield 
different kinds of ſpirits. iii. 5 87 
Semi- metals, where found. ii. 316 
Sena, changes of colour in its infuſion. 
Ii. 82 
Senſations, whence. i. 202, 721 
Senſes, acuter in ſome than in others. i. 
428, 429 
May deceive us. ti, 262 
May be ſingly affected by a variety of 
objects. i. 431 
Serpents that cure diſeaſes by licking. i.80 
Dancing to muſic. i. 484 
Serum of human blood, how coagulated. 
i. 32 
Experiments and obſervations . 


7 — iii. 460 —468 
ts ſpecific gravity. lit, 461 
Mixed with . ſubſtances. ii. 
462, 463, 468 

Expoſed to the air. ili. 463 
Analyſed by the fire. iii. 463—465 
Kept hermetically ſealed up, and di- 
ſtill'd. ili. 466 

An attempt to turn it red. iti. 467 


How affected by alkalies and acids. 
ib. 

How by congelation. 1b, 
Made to ſerve for inviſible ink. iii. 468 
Attempts to draw a vinous ſpirit 


from it. Ill. 472 
Shadow, what. | ii. 34 
Shame, how it effects dhe body. iti. 567 
Sheep, to preſerve them from the rot. 

i. 10 
Fatten'd without water. iii. 3 58 
Ship-building, the defect in it. i. 130, 
136 


Ships, to eſtimate their burthen. ii, 299 


IN D E X. 


1.530 Shortneſs of breath, to cure. 


il. 658 
Sea- water, how it reflects the rays of Shrew-mice, treated pneumatically. ii. 


590,591, 593, $943595»598,599,000, 
23 
Sight, poſleſs'd in a great degree. i. 429 
Variouſly vitiated. ii. 4, 60, 162 
Silt, the ſlenderneſs of its natural 
threads. | 1. 404 
Black, changed yellow. ii. 48 
Silk-cotton-trees, their magnitude. i. 12 
Silk-worms, guided by inſtinct. ii. 182 
Their eggs in vacuo, . ii. 548, 549 
Silver diflolv'd ſo as to be potable and 
parable into a medicine. i. 59 
How ſeparated” from its ore at the 


mines of Poto/. i. 131 
An excellent ſolvent for it. 1.134 
Its uſe in annealing. i. 147 
Obtainable from lead. i. 156 
Obtain'd from copper. i. 157 
How beſt purified for medicinal = 

i. 164 

How ſeparated from gold. i. 165, iii, 
271. n. 

Converted into gold. i- 166 


The figure of its cryſtals. i. 241,242 
Work'd upon with ſublimate. i. 253, 
254.111, 400 


Its roſin. i. 253,254 
Made from gold. i. 260, 261 
Great changes made in it by ſubli- 
mate. * i. 253, 254 
Remarkable alterations made in it. 
i. 255, 256 

Its cryſtals diſtill'd. i, 264 
fixed, i. 384 

What. | SR 
Render d volatile by a gentle heat. 
0 5 52 

Its great duQtility. i. bo 


Strangely penetrated by a bituminous 

metalline matter. 1.451 

Penetrating a Haſſian crucible, i. 452 

Penetrable by ſulphur. © 1.454 

Gives a gold-colour to glaſs, i. 45 8, ii. 
6 

Is electrical. | i. Py, 

Gains in weight by precipitation. i. 

516,517 

How precipitated out of Agua fortis, 

L 516,517, 521,522 

How 


i. 521,522 


Its diſpoſition to unite with ſeveral 


bodies. i. 531 
Its cryſtals diſſolve in water or ſpirit 
of wine. i. 5 35 


Made to give a vehement taſte. i. 540 


Recover'd from its cryſtals. i. 541 


Made volatile. i. 265 


To caſt it in perfection. i. 3 10, 311 


Precipitated out of Agua fortis by 


copper. i. 315,316 
Gives a blackneſs to ſome bodies 
ji. 41 


How made white, and how poliſhed. 


11.33 


How made to dye the hair and ſkin 


black. 1, 42, 101 
Eclipſes the colour of gold. ii. 48 
Its change of colour from the air when 

precipitated. ii. 79 
Turn'd to glaſs. ii. 96 
Tinges Aqua fortis like copper. ii. 96 
Some perfectly refined diflolved in 

Aqua fortis. © ii. 96 
Shell-filver ſtains glaſs yellow or blue. 

il. 98 
Made to appear like gold. ii. 101 
Why the Bath-water turns ſil ver of a 

gold- colour. ii. 101 

How render'd elaſtic and unelaſtic. 
1. 275, 276, 277. ii. 125 

How ſeparated from copper. it. 2 34. 
ili. 272 

To eſtimate its fineneſs. li. 374 
Impregnated with the flame of brim- 

ſtone. it. 388, 389 
Gains weight by ignition. ii. 390, 391 
Its growth. 11. 97. iii. 339 
Not reſolyable intò its principles. iii. 

263 

Purified by lead. iii. 267, 269, 270 
Its fixedneſs in the fire. | lit. 269 
Apt to adhere to the crucible in fuſion. 
| ib. 

How convertible into gold. iii. 321, 
322. n. 

A large lump of native ſilver. iii. 339 
Its ſulphur. iii. 340, 341 
Antimately mixed with lead in mines. 
Ill. 341 


I N D E X. 


How to be obtain'd om filver lace. 


Found ſometimes pure. lik. 342 
Turn'd into a horny ſubſtance. iii. 400 
Increaſed in weight by ſublimate. 13. 
Growing hot with a metalline mer- 


cury. iii. 40 
A ſort lighter than the common. Gi 

O 
Made from quick- ſilver. 71 
How made ſoft or hard. Ill, 429 
Precipitated in ſhining plates. iii. 565 
Its medicinal virtue. ili. 586 
Siluer-ſolder, its excellence. 1.133 
How made. i. 232 


Silver- work, how to whiten it. i. 13; 
Simples, their medicinal virtues. i. 14, 


66,84 

Recommended in the practice of 
phyſic. iu. 577—594 
Their virtues not the ſame in all con- 
ſtitutions. iii. 578 
The way to make them effectual. 
ili. 580 

Whether they may ſingly cure com- 
plex diſeaſes. ll, 589—594 


Siphons, how they tranſmit liquors. ii. 


310, 311,446, 447, 483, 497 
An exhauſting ſiphon. ii. 483, 484 


Size, how made. i. 150 
Skeletons, their uſe forbid in Muſcovy. 
i. 27 

Affected by the moiſture of the air. 

i. 449. ii. 383 

Skin, its poroſity. : i. 441 
Sleep, to procure. iii. 656, 658 
Sloes, their taſt reſembled by a metal- 
line ſolution, + 1,542 
Small-pox, a remedy for it. ili. 658 
Smithery, improveable. i. 111, 112 
The defect of it, i. 136 
Smoke in vacuo. 11. 439, 440 
Smoothneſs, whence. i. 279 


Snails, their eggs hatched. 11.184 
Treated pneumatically. ii. 544, 598, 


600, 601 

A Snake in vacuo. ® li, 529 
Sneezing cauſed by the ſun's rays, i. ; 
405 

Snow, its figure. 1,139 


Conduces to fertility, i. 689, 707 
Applied to the freezing of bodies. i. 


588—592 
1 Its 


ta © to ©on ©on 
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Its duration in ſeveral liquors. i. 63 8, 639 
How preſerved in [taly. i. 639 
Grows lighter on the balance. i. 689 
Whether it can by heat be made to 


freeze water. 1.693 
Prejudicial to the fight. ii. 28, 29 
Yields a light. 10. 
View'd with a microſcope. ii. 32 


S nor- drops will dye a green. ii. 75 
Snoto- water ſaline. ii. 231 
wholeſome. 


Soil, what kind the moſt v 
| : Ill. 521, 522 

Solder, to obtain it malleable. i. 136, 138 
Solids, have an inteſtine motion. i. 318 
Exhale, and have their atmoſphere. 

i. 397 

May conſtitute fluids. ili. 440, 441 
Solution, whereon it depends. i. 49. iii. 


405, 406,419, 4347440, 441477 n. 
Solutions of different metals differ in 


colour. lit, 441 
Soot, its medicinal virtues. i. 64 
Fixed by diſtillation. i. 382 
Its products by diſtillation. ii. 50 
A red decoction of it frozen. i. 395 
Its analyſis. iii. 268, 307, 368 


Spe, its oil by diſtillation, lit. 317 
Compounded and analy ſed.iii.267,287 

. ew —_ /qnetian, its medicinal virtues. 
iti. 5 82 

Sorroto, its effects on the body. iii. 567 
Soul of the world. ii. 114 
D Diſtin& from the body. ü. 244 

Sounds, their effects on animal bodies. 
T0 n 
| Decreaſe with the Uiſtance. i. 121 
Their velocity in the air. i. 133, 138. & 

; 20 I) v n. 475. n. 

. Their uſe.in taking diſtances. i. 138 
Large and ſmall move with equal ve- 
ib ldcityÿju. 1. 145. ti. 252 
Compound ſounds may give but a 


ſingle ſenſation. 1. 431 
Mechanically producible. i. 299 
Their great force. 1. 474, 475 
Their extent. i. 474,475,482, 483 
Odd effects of them. i. 443—487 

Produced under ground. i. 481 


Their effects on glaſſes. i. 486 
Their harmony and diſcord. ii. 1 1, n. 
How propagated to the ear. ii. 217, 


438, 439, 508—510 


How producible in the throat. 11.470 
Not propagable in varus. ii. 5 10. n. 
Space, what. | ii. 219 
Spain, many of its inhabitants not 
_ _ tawny. i. 43 
Spar of gold ore, its gravity. ii. 321, 322 


Of lead diſſolved. iii. 121 
Spaw-water, its gravity. iti. 500 
Its ſediment. ili. 502 


How affected by the air and tranſpor- 


tation. ili. 503, 504 
Contains common ſalt. ili. 511 
Is highly acid. ill, 51 r 
Its Caput mortuum. in. 515 


Imitated by art. It. 94. Ui. 5 17 
Species, things of the ſame ſpecies may 


differ widely. i. 154 
Specific-gravity, what. ii. 289 
Hard to counterfeit in bodies. ii. 329 


To determine it in ſolids and fluids. 


It. 324—337 343. n. 372 
Tables of the ſpecific gravities of bo- 


dies. ü. 344—346 
This gravity of bodies varies in va- 
cuo. ii. 445, 446 
Specific qualities, what. iii. $45, 546 


Specifies, to be endeavour'd after. i. 73 
Reaſons for the uſe of them. i. 88 - 90 
How they may operate. i. 100, 101. 


in. 5 5 2—5 75 

What. iii. 5 46 
Whether there be any. iii. 546, 547 
Arguments for their exiſtence. iii. 547 
 =—=552 

The reaſons urged againſt them FLY 
dered. lt. 549—551 
The notion of them agreeable to me- 
chanical philoſophy. iii. 5 51576 
Why they ſometimes fail. iii. 554 
May exert their virtue in external ap- 
plication. ili. 570575 
Specula, their advantage, if ground pa- 
rabolical. l 


1. 11 
Made of iron- balls. i. 354 
| Concave, how they act. i. 204 
Spelter, its uſe in precipitation. i. 316 


Sprices are robb'd of their beſt parts in 


the Indies. 1.153 
Spiders, of different natures indifferent 
countries; 1.180 
Their ſkill, ii. 182 


Ex- 


Proving venomous in burning. 1. 437 
The effect of their poiſon dropp'd on 
the eye. lit. 547, 548 
Spirit, inflammable, afforded by ſeve- 
ral vegetables. 4.71 
A new anonymous ſpirit. ili. 384 — 


389. En. 
Spirit of human blood, what. iii. 473 
Its hiſtory. ili. 470—493 
Whether an alkali or acid. 1. 474 


Whether it differs from other volatile 


alkalies. lll. 4749 475 
Its conſiſtence and ſpecific gravity. 
- 11, 476 


Its ſubtilty and activity. iii. 476, 477 
Its heat and coldneſs. iii. 477, 478 
Its ſolutive power and balſamic vir- 

tue. iii. 478, 480 
Ser ves for inviſible ink. iii. 480 
What tinctures may be drawn with it. 


iii. 480, 481 


Its coagulating power. iii. 481, 482 
Coagulates with vinous ſpirits. iii. 481 
Frozen. ili, 482 
Its precipitating power. ili. 482 
Its affinity with ſome chymical oils 
and vinous ſpirits. iii. 48 2—484 
Its offenſive ſmell how corrected. iii. 
483, 484, 490 

Its relation to the air. iii. 484—486 
Mixed with various other things. ib. 
Contains but a ſmall quantity of falt. 
| | iii, 486 

Its hoſtility to acids. iii. 4386—488 
Its medicinal virtues externally ap- 
plied. iü. 488—490 
How improved for extcrnal applica- 
tion. lt. 489 
Its internal medicinal virtues. iii. 491 
493 


Various medicines to be made with it. 


ii. 492, 493 

Spirit of nitre, diſtill'd with a gentle 
heat. i. 72, 73 
How made to advantage. i. 378, 379 
Fixed. i. 383, 384 
Its fumes. i. 427 
What bodies it diſſolves. i. 529 


Its quantity of acid falt. iii. 432.n. 
Operates upon the ſtone in the blad- 
der. lit, 557 
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Exceedingvenomous in Gaſcony. i. 410 Spirit of ſal-armoniac, its virtue when 


Spirit of oak, acid and neutral. ii.g3 
Spirit of box-wood, diſtill'd. iii. 385, 386 


Spirit of ſugar and of turpentine, give a 


you of vinegar, contains air. ii. 434 
7 


Spirit of wine, its preſervative and em- 


Rectified without diſtillation. i. 134 


Its effects on the body. 
Its flame acts upon the hardeſt bodies. 


Is ſaline. 


applied to the noſe. 1.418 
Its medicinal virtues. i. 424 
Urinous. ii. 87 


Experiments upon the adiaphorous 
ſpirit of box- wood. iii. 387 —389 
Spirit of ſalt fixed. i. 333, 384 
Hard to be procured good. L 154 
How made in perfection. ib, 
Its fumes. i. 427 
Diſtill'd with ſpirit of nitre, affords a 
ſolvent for gold. i. 431 
Made to diſſolve gold yellow. i. 179, 
529, 530 


Made to diſſolve quick-filver. i. 53; 
Variety of colours produced with it, 

Ii, 5I—54 
Its quantity of ſalt. Ui. 432. n. 


green ſolution of copper. ii. 97 
irit of urine, how readily obtain'd to 

vantage. 1. 378 
Coagulated in cold weather. i. 338 
Contains air. li. 434, 435 


balming virtue. i. 30, 31, 5 2, 5 3. iii. 


450 
How rectified at one operation. i. 70* 


2272 
To find if it be highly rectified. i. 165 
May float upon oil of almonds. i. 179 


Has an inteſtine motion. i. 316 
Coagulated. i. 328, iii. 559 N 
Is inſtantaneouſly congealable. i. 581 1 a 
Convertible into phlegm. i. 269 
i. 357 


| 5 1.477 
will not diſcolour white paper. 8 
Il, 49 
Pleaſantly ſcented by a ſcentleſs body. 
1.545 
Il, 434 
li. 87, 88 . 8. 
Its gravity. ü. 454 Sj 
Mixed with falt of harts-horn, re- ky 


ſembles the nephritic tincture. ii. , f 


Contains air. 


11ND E XN 


In compreſſedt air. ii. 619 
With oil of turpentine in vacus. ii. 620 
What. ü. 265 
Its refractive power. lit. 265. n. 
Affords water. iii. 286 
Obtainable ſeveral Ways. li. 274 
Is a fermented oil. i. 310 


Reſolyable into ſalt and water. ib. 
What things it will diſſolve. iii. 318 
Converted into earth. lil, 421 
Whether an acid or an alkali, iii. 437 
Diſſolves bodies in conjunction, that 
it would not touch when ſeparate. 


lll. 347, 365 

Coagulates the blood. ui. 450,451 
other vegetable and animal 
fluids. "ws. ii i. 559 


The product of art. iii. 383, 384 
An acid ſpirit of wine. | ib. 
Its operation upon acids. iii. 568, 569 
Abates the cauſtick property of ſpirit 

of urine. lit. 569 

Spirits, ways to judge of their ſtrength, 

ll. 333 —337+ ii. 432. n. 


A new kind. iii. 302 
Diſſimilar. in. 319—322 
Volatile ſpirits reſolvable into ſalt and 

phlegm. iii. 3 20 
What. iii. 378 
Their ſeveral ſorts. iii. 378 


Corrofive ſpirits, their phlegm. iii. 286 
The ſeveral kinds of them producible. 

; IF ili. 378—389 
Urinous ſpirits, what. iii. 379, 380 
m—_—— afforded by an earth. 


in. 368, 423 
—— wil diſſolve iron. iii. 
278 434 
Saline ſpirits, their difference. iii. 473 
Contain an oil. iti. 379, 380 
Acid ſpirits producible. iii. 380—384 
How to be obtain'd. . Ali. 385 
Spiritual beings, concern'd in human 
affairs. ll. 133 
How govern'd. ii. 271, 272 
The ſkill and conduct in their go- 
vernment. ii. 273, 274 
Spleen, extirpated. 1. 27 
Sodium, what. ii. 270 
Springs natural, differ in their tempera- 
ture. . „oz 


Some are periodical. lit. 90 
Riſe at the bottom of the ſea. ni. 215 

| —218, 241 

Artificial, differently tempered in 
different ſeaſons. i. 596 
Spunck, fires not in vacuo. il. 5 22 
Spunge, its great poroſity and attractive 
power. il 375,376 
Squirrels, a flying ſpecies. li. 166 


Staggers in horſes, how cured. i. 88 
Stains in metals affected and alter'd by 


cold effluvia. i. 433 
That of ſloes taken out of damaſk. 
i. 115 


How to take them out. i. 1 15, 116, 201, 
| 294. iii. 65 
Stars, whence emerging, diſappearing, 


and re-appearing. i. 296 
The fixed ones what. ii. 401. n. 
Their uſes not diſcoyer'd to us. ii. 173 
Their magnitudes. ii. 266 
Their motion. ii. 267 
When and where they appear moſt 

numerous. i. 65 6. iii. 60 
How recruited. lil. 77. n. 


Star- ſboot, its ſpecific virtue. i. 310 
Statues, to take off impreſſions for them. 


ü | i. 131,132 
Steams, to prevent their noxious effects. 
8 ii. 467 

Steel, its body open'd in an uncommon 
manner. i. 77 
Finely temper'd at Damaſco. i. 111, 

; 112 
The way to harden it. i. 112 
Changed in its temper. i. 492 
To ſoften its temper. _ 1. 171 
Made volatile. i. 37, 374 


In what menſtruums ſoluble. i. 412 
Made to act as a load-ſtone, i. 497 
Varies its colour with its temper. ii. 2 
How temper'd for gravers, drills, 
watch-ſprings, ccc. 726. 
Gains weight by ignition. ii. 390, 392 
Edge-tools made of it, improveable by 
lying in the air. ili. 83, 84 
The effect of cold on its temper. iii. 


| = _—_ 
Digeſted with ſpirit of human blood. 
| All. 481 
Affords various medicines, iii. 588 
Ce Whe- 


746 
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Whether it enters the blood, 1ii. 560, 

| 501 

Stoics, took the world for an animal. 
il. 114 

Stomach, remedies for diſorders in it. 
iti. 658, 659 

Stone, in the kidneys, how form'd. i. 32 


The ſtone a curable diſtemper. i. 46— 
49 
Not peculiar to man. i. 36 


The ſtone in the bladder and kidneys 

diſſſolvable. i. 45 —49. iii. 557 

How cured. i. 46. ii. 59. iu. 581, 582, 
HE 


Stones, thoſe found in the human blad- 


der chymically analyſed. i. 33,34 
Stones of the Caves Goutieres. th, 


May have medicinal virtues. 1.79 


Eaten and difſolved, i. 48 
How beſt obtain d from the quarry. 
i. 135 


Differ in their time of hardening. 


„ 31 


Reſembling animals, were probably 


E. 0 
X : 
A large ſpleen-ſtone, lit. 130 
Cavities found in ſolid ſtones. iii. 131 
Wood, ſhells, Sc. found in them. 
ill. r 

One included in another. iii. 132, is 
Whence the figures of ſerpents with- 


out heads in them. Wl, 137 
The ſolutions of them metalline c- 
vitriolic. iii. 1371; 


Whence thoſe of the ſame kind have 
different qualities. iii. 141—142 
One that ſhone very vividly by night, 
iii. 148, 149 


A nephritic ſtone that loſt its virtue, 


i. 151 
Stones generated ſucceſſively. iii. 338 


Stones reducible to mere ſalt. iii. 343, 
306 

Have medicinal virtues without acting 
by any manifeſt quality. iii. 548 
May lodge in any part of the body, 
in. 560 


One taken out of the tongue. tb, 


The different nature of them in the 
body. Ill, 563 
Thoſe taken out of ſerpents heads, 
their medicinal virtue. iii. 592, 593 


once animals. ii. 167 
Emit effluvia. i. 398, 402 
How form'd. i. 342 

heir growth. ib. 
To be dug at proper ſeaſons for build- 

ing. i. 111, 142, 595 
Graved ſtones counterfeited in glaſs. 

i. 136. n. 


Their poroſity. i 450, 452—454 
Water ſtrain'd thro' them. i. 452 
Have an inteſtine motion. i. 461, 462 
The time they require to ſeaſon them 
for building. | ib. 
Will ſpoil by froſt. i. 594—596, 608 
Differently affected by the air. iii. 63 
Of a ruft-colour turn'd white. ili. 155 
7 

Turn'd vitriolic. ll. 79 
Briſtol ſtones, their figure. iii. 101 
— their manner of growth. iii. 
| 101, 102 

A ſtone containing cryſtals. jiy 102, 
| 110 

Pebble · ſtones made to counterfeit dia- 
monds. iii. 125 
Examin'd hydroſtatically. ii. 129, 130 


Compoſed of different ingredients. 


111. 130 


How they grow. ii. 130—134 


Stone- cutting, improveable. 1.111 
Storms, how they affect the barometer, 
lil, 48 

Strains, to cure. 111, 66 he. x 
Strawberries, preſerved, li, 635 
Sturdy in cattel, how cured. i. 87 
Styptics, iii. 640—642 
Sublimate, how render'd innocent. i. 60 
The changes it works in metals. i. 


252—255 

A new kind. | i. 254 
Improveable to alter gold in an un- 
common manner, 1. 255 
Of gold. Ege 2 i. 377 
Often ſophiſticated with arſnick. i 
| 153 


To examine its goodneſs.” 11.333 
Changes of colour exhibited in its ſo- 

lution. i. 83, 84 
Sublimed with ſal- armoniac. il. 85 
To ſeparate its ſalts from the mer- 


cury. Anett ü. 274 


Hoy diſcoyerable in liquors, iii. 519 
How 


Fa 


I N 
How made into Mercurius dulcis. iii. 
570 
Sublimation, how procured. i. 36. n. 310 
How practicable to advantage. 1. 3 742 
37 
Cautions requiſite in it. i. 376 —378 
Accounted for. i. 386. n. iii. 278, 279 
The colours of the fumes in it. 11.81 
Submarine navigation practiſed, i. 130 
Sublance, what. : i. 199, 217 
Subſtance and accident. i. 199, 207, 208. 
ii. 219 
Sub/Nantial forms, may prove an atheiſti- 
cal doctrine. il. 242 
Suction, its nature explain'd. it. 443, 
444, 483—485 
i1, 695, Sc. 706— 
710 
Its cauſe enquired into. ii. 713—719 
A mechanical account of it. ii. 7 17— 


How it operates. 


719 
May raiſe a fluid without the elaſtic 
force of the air. li. 719, 720 
The weight of the atmoſphere may 
raiſe liquors in ſuction. ii. 720, 721 
The aſcent of liquors by ſuction de- 
pends upon preſſure. ii. 7 22—726 
Sudorifics, operate variouſly. ii. 132 
Suffocatian, threaten'd by a ſuppoſed 
ſlight motion of the air. i. 475, 476 
From a hair. ü. 121 
Sugar, the uſes of it. i. 53 
Obtainable from ſeveral vegetables. 
ib. 
The way of making it, long unknown. 
1.14 
Cautions obſery'd in making it. i. 3 78 
The quantity yearly imported for 
E Ero from Barbados. i. 114 
The trades depending upon it. i. 113 


Will ſtrike fire. i. 472 
Analyſed. i. 540, 541 
Yields light in vacuo. li. 510 


Sugar cane, its juice apt to turn ſour. 
i. 88 

Sugar-making, firſt introduced at Bar- 
bados. 1. 114 
Su/phur, its component parts. i. 152 
What. i. 387. lil. 262. n. 
An attempt to renew it. i. 203. n. 
A volatile fuming tincture of it. i. 


427,445. 11.78. 


D E X. 


Made to crackle by friction. i. 493 
Electrical. i. 512 
Diſſolved in ſpirit of wine. i. 5 3 2. ii. 
* 347,365 

Its tincture with ſpirit of wine. i. 15 1, 
535 

Conceives heat by friction. i. 570 
How precipitated out of a lixivium. 


ii. 85 
Changes the colour of coin. ii. 101 
Made whiter by fuſion. Il. 49 


Its ſmoke blanches ſome things. ii. 49 
A red ſulphur. ib. 


Hard to kindle in vacuo. ji. 5 17, 
| $20,523 

Takes fire ſpontaneouſly at Naples. 
ili. 31 

The texture of its parts. li. 116 


Acts ſtrongly upon light. iti. 265. n. 
Its growth. ili. 339 
Obtain'd from two diſtill'd liquors. 
l iii. 301, 307 
Obtain'd from quick-filver and oil of 
vitriol. 11.393, 394 
A volatile ſulphur that turns black 
with vitriolic waters. iu. 508 
No ſulphur in Engl mines. iii. 5 34, 
575 

How diſſolved by wine. iii. 347, 365 
Sulphur, the 1 its properties. 


s ili. 389, 390 

Sulphur of antimony prepared. ii. 85. 
Ill. 394, 395 

Sulphur of vitrid, what. i. 47 
Sulphur vivum, its compoſition. i. 225 
Fuſed in vacuo. | ii. 605 


Sulphurs, the difference among them. 
Ill. 316—319 
- Extracted by ſpirit of wine. iii. 317 
Mineral ſulphurs differ. ili. 322 
That of one body will become that of 
E r ili. 360. n. 
roducible. 111. 38 
Whether thoſe of animals pew {Fi 
tables are obtainable. iii. 392, 393 
Glauber's method of extracting the 
ſulphurs of vegetables. iii. 392, 393 
The ſulphurs of metals and minerals. 


lil. 394—397 


Sun, the power of its rays reflected by 


a burning concave, i. 473. En. 


Ccccc 2 Its 


I N 


Its different effects on bodies. 
Its irregular motion. 1. 295 
Its ſpots. _ i. 140. & n. 295 
—— —— Viſible to the naked eye. i. 
140 

Il. 378 
1.177 

ii. 401. n. 


i. 201 


— What they ſignify. 
—— appear ſeldom. 
What. 


Its heat inſufficient to black the ſkin. 


li. 42 

Its uſe il. 156, 157 
Its magnitude. ti. 266 
| iii. 87 
Rifing oval. iii. 59 


Riſing and ſetting with a large pillar 

over It. _ 1.59 
Its body decreaſes. iii. 77. n. 
May alter the weight of our atmo- 


ſphere. iii. 87 
Supernatural things, what. ii. 256 
Swallows, found in ice. 1. 673, 685 
Sweat, its outlets. i. 440, 441 


Odoriferous in ſome men. i. 547, 548 
Sweet bodies, yield corroſive menftruums. 
i. 540 
1. 425, 
540 
Steep of goldſmiths, how treated to 
advantage. i. 131 
Swigging, What, and how pr 
| 1.87 

Sword-blades of Damaſco, their excel- 


$weetneſs produced artificially, 


lence, i. 112 
Syllogiſm, whereon it depends. ii. 201 


Sympathetic-powder, a cure wrought by 

it. i. 85 
Its medicinal virtue. 1.176 
Syringes, their phenomena explain'd, 
ji. 500—502, 719 
Syrups, a noſtrum in making them. i. 


443 
Syrup of violets, diſtinguiſhes acids from 
alkalies, il. 71,72 

3 nf 
Able-bo:ks, to make white ones. i. 
I15 
Tadpoles in vacuo. 11.539 
Talc, fuſed by the fire. i. 67, 158 


How reducible to powder. i. 135, 158 
Different kinds of it. i. 158, 159 
One that afforded gold. i. 158 


D E X. 


American, contains metalline parts, 

| ll. 31 
Not reſolvable into its principles. id 
: 203, 270, 296 
Little alter'd by calcination, iii, 346 
Tarantula, a kind that neither Rad 
nor bites. i. 37, 38 
The cure of its bite. 1. 93, 944484, 485 
Surprizing effects of its bite. ii. 144 
Tartar, how readily calcined white, 
i. 477. ii. 39 


To run it per deliquium. i. 288 
What. Ill, 351 
Its analyfis. Ill. 351, 590 
A volatile falt from it. iii. 274, 253, 
Its medicinal virtues. ili. . 
Its products by diſtillation. iii. 384 


An urinous ſpirit from it. th, 
Tartarum vitriolatum, how made. i. 383 
Given internally, tho' corroſive. i. 304 
What. lit, 558 
Taft, what. i538 
The requiſites to it. i. 434, 435 
Its mechanical cauſes. i. 5 38. iii. 345, 
436, 437, 438. n. 
How improveable. lil, 345 
T afts depend upon texture. i. 256, 264, 
26 
Mechanically producible. i. — 
Natural taſts imitated by art. i. 542 
Changes made in them by maturation. 


. i. 543, 544 
Produced, varied, and deſtroy' d. i, 


538544. lil. 345, 346, 425 


Tea, its medicinal virtues. i. 52 
Teeth, the wiſdom of their ſtructure and 
contrivance. il. 184—187 
To remedy their diſorders. iii, M7 

8 

Teleſcopes, applied to the moon. ii. 10 
to the milky-way. bi. 31 

Teneſmus, to cure. in. 665 
Terellæ, have the properties of the 
earth. 1, 190 
Terra ſigillata, its medicinal virtues. 
i. 59 

Terra Silefiaca, its medicinal and chy- 
mical uſes. 1. 59 


i. 110. iii. 665 
eue, 


Tettars, how cured. 


4 *® 


N 
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45. when in ſome places. i. 706 
— may miſinform us of cold. 
i. 574578, 708, 709 

Inconveniencies and uncertainties in 
the common ſort, i.577—5 86.11.37 
How to improve them. 1.580—584. 


10% Hit 37 

The ſealed kind recommended. i. 

| HOT 582—5 88 

* One ſtrangely affected. i. 5 82, 583 
4 Opinions as to the cauſe of their riſing 
4 and falling with heat and cold. i. 
| 584—588 

A foundation for regulating them. ii. 
414. n. 

Uncommon things done by means of 
them. iii. 38 
Obſervations on them in a cave, and 
in a common room. iii. 54 

A water- thermometer in vacuo. ii. 

| 459, 460 

Thorax, a remarkable wound therein. 
i. 447 

Throat, to cute diſorders in it. iii. 668— 
670 

The Thruſh, to cure. ili. 670, 6 I 
Thunder, ſpoils liquors. i. 88 
Violent effects of it. i. 475 
To preſerve liquors from its ill effects. 
3 1. 421 
Attended with a ſulphureous ſmell. 

| iii. 32 

Terrible in Æthiopia. ili. — 
Deſtructive to ſilk-worms. iti. 70 
Thunder-ſtones, their ſcent ſulphureous. 
i. 398 

Thunger-florm, ſtrange effects of — 
: ili. 32, 33 

Tides, their motion. 11. 116 
Whence they proceed. ii. 126 


Whence their variation. 1. 294. iii.3 82 
Tin, improves the ſound of copper. i. 14.8 
Render'd yolatile, and again reco- 


vered, . 379, 427 


 Texturs, What. | Laos 
Thames- water, its recovering after pu- 
trefaction. 1.147 
Thawing, the method of thawing bo- 
dies in water. i. 603-605 
How practiſed on men when frozen. 
| i, 604, 605 
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A certain ore of it rich in nobler me- 
Permanently difflolved, ib. 
Affording cryſtals like thoſe of 75 

. 7 . 

Its parts made to heat one another. 
r | ak i. 492 
Proving irreducible after diſſolution. 
Boe: 5 1. 319 
Affords a white calx. ii. 95 
Diſſolved in Agua fortis. ii. 96 
Its calx melted with glaſs for, amel. 
ii. 99 

Gains weight by calcination. ii. 390, 
3 392—394, 390, 397 
* Cooled in varus, ' Ji. 618 


Immerſed in mercury in vacuo, ii. 625 
Its ore, after being robb'd, enriched 
with freſh metal. tit. 94, 95 
Renders other metals brittle. ii. 428 
Grows more difficult of fufion for be- 
ing diſſolved in Agua fortis. iii, 


429, 430 

Permanently diflolved, and turn'd 
black with galls. iii. 507 
Diſtill'd into a peculiar ſmoking liquor. 
iti. 5 44 

Tindure, its ſuppoſed criterion od. 
. „ 3 

Of human blood. | tt. 480 
Tinfures, made with the ſpirit of hu- 
man blood, ili. 480, 481 
Tin-glaſs, the order of its parts after 
fuſion. ili, 114, 116 

Its ſolution in Agua fortis variouſly 
precipitated. 435 
Tin- mines, not prejudicial to vegetables. 
ii. 522 

Titillatian, productive of great effects. 
i. 480 


Toads, their medicinal virtues. 1.81 
Kill'd by the juice of a plant. i. 95 
Tobacco, long ſuffer'd to periſh uſeleſs. 


1. 149 

Externally applied, may yomit and 
inebriate. i. 443 

Its growth. iii. 283 
Its fixed ſalt. iii. 315 
Tobacco- pipe clay, what. ili. 422 
Its ſpecific grayity. > 


Tobacco-pipes, will ſtrike fire. iii. 422 
Togth-ach, 


7 
1 
7 
2 
* 


Tg 668 
Occaſion'd by brandy. iii. 565 
Topaz, a White kind. tit. 108 
Topical remedies, may act at a diſtance, 
2 | . 572 

Torpedo, its benumbing quality, whence. 
| N a 1 i. 410. En. 
Torricellian experiment, varies with the 
Country. | 1. 468 


Made and conſider'd in ſeveral views 
and different places. i. 585, it. 
139,140,422,423,475—490,491, 

65 2,65 3,667 —669,681,682,687, 

| 704—706,714,720,721 
Torricellian tube, how fill'd. ii. 423 
Ti ie long ſurvive. the loſs of their 
eads. 1, 28 
Tortoiſe-ſhell, how moulded. i. 130 
Touch, may be affected by effluvia. i. 
| | 428, 429 
Trades, what. i. 26 
Diſcoverable and improveable by phi- 
loſophy. i. 110—117, 129—131 
Wherein they differ from experiments. 

i. 113 

Are a part of natural philoſophy. i. 129 
The loſt trades to be recover d. i. 13 1, 
132 

Traditions, to be enquired into. iii. 6 
Transformation of the ſame body. i. 
244, 245. ii. 232, 233. Sn. 
Transfu/ion of blood from one animal to 
another. 1.39 —41 
Tranſlation of morbific matter, the 
ſtrange ſymptoms that may attend 
r 1. 103 
Diſeaſes thence ariſing. 1. 444 
Tranſmutation in animal ſubſtances. 
247, 248 

Of water into other bodies.1.248—250 
Of metals, what. i. 166, 207 
Proved experimentally. i. 260—262 

_ Poffible and practicable. i. 213, 214. 
n. 


Remarkable inſtances of it. i. 251— 

: 265 
Of mercury into gold. i. 382 
Of water into earth. i. 266—269 


Of ſpirit of wine into water. i. 269 
Of oil of vitriol and ſpirit. of wine. 
r i. 269, 270 


IND. 
* — * 


Taot h- ach, how cured. i. 86. ili. 666— 


E. X. 


Of bodies. iii. 28 2288, 293, 348,; 
| By the-red elixir. . lil, — 
The principle whereon it depends. 
Ii. 438. n. 
Tranſparency, whence. i. 287. i, 27, n. 


The hand tranſparent. li, 21 

Whether all bodies ate tranſparent, 
har 222 | | il. 20 
a of diſeaſes, how pra. 
ſed, Ln 1. 85, 86 
Trees, frozen to the heart. 4 


One with a worm for its root. i. 24, 
How the ſap riſes in them. . 497 
Growing hard in the air and ground. 

„ fannt 
Tripoli, no elementary body. iii, iy 
Truth, the criterion of it. ii. 220, 225 
Tulips, treated pneumatically. ii. 588, 
N 589, 608 
Tumours, how cured. in. 573, 574 
Turmeric, affords a yellow lac. ii. 102 
Giving its colour to water, and not to 
wine. | ii. 95 
Turn-fol, what. li. 79 
Turpentine, its renovation attempted, 
i. 246, 247 
Various phenomena exhibited with it, 


> i. 281 
Affords colour'd bubbles. ü. 71 
Treated pneumatically. li, 624 


Its effect upon the urine. ll. 570 
Turpethum minerale, its preparation, 
i. 385 

Turguoiſe-flones, a viſible motion in the 
parts of them, i. 461, 462 
Loſe and recover their luſtre, iii, 150, 


151 
Moveable ſpots in one. iu. 151 
What they really are. iii. 150. n. 

Tutenag, gains weight by ignition. ii. 391 

Twins, of different colours. li. 45 

[ TO their medicinal power. i. 

444» 445 


Ulcers, to cure. iii. 672,673 
Ultramarine-blue counterſeited. ii. 72, 
73 

Umbilical-veſſels, their uſe. ii. 478, 179, 
180, 181 


Underſtanding, how it judges. ii. 220 
Univerſe 7 


Un 


i. 388 
ii. 268. iii. 329, 330 
Urine, tho' clear, affords a ſediment. 


632 

Chymically examin' d, may give light 
to diſtempers. i. 43 

Its different effects as differently 
treated. 7 
Its medicinal virtues. i. 64, 65 


To gain its ſpirit and ſalt with eaſe 
and cheapneſs. i. 72, 141,371,378 


May ſerve for ink. i. 115 
Will take out ſtains. ib. 
What kind the beſt. i. 162, 163 


Apt to loſe its ſpirit. i. 162, 163. 11.274 
Various phenomena exhibited with 
it. i. 281, 282 
Treated pneumatically. ü. 610 
When turbid, how render'd tranſpa- 
rent. iii. 280 

Its various ſalts. iti. 316, 376, 377 
Vields common ſalt. lit, 376, 377 
Its cryſtals. 6377 
That of horſes diſtill'd. ib. 
To obtain its ſpirit without putre- 


faction. ili. 464 
Human urine diſtill'd. ili. 465 
Its figure upon congealation. iii. 467 


Heads for its natural hiſtory, ili. 493, 


494 
To cure the diſtempers cauſed by its 
. ſuppreſſion, &c. iii. 579, 675,676 
Urinous Spirits, how eaſily obtainable. 


1, 431 
v. 


T Acuum, what. ü. 138, 444 
The common ang about it ex- 
ceptionable. it. 444, 445 
A vacuum in the Torricellian tube. 
ii, 139, 140 

Arguments for a vacuum. ii. 445. n. 
701. & n. 702, 722, 723 


- Arguments againſt - it conhder'd. 
1 5 Y AVG li. 698 —702 
No Fuga vacui. 1.138140 
Valves, their uſefulneſs. 21 i. 128 


Vapours, diſtinguiſh'd from fumes. i. 4.25 
Stupefying Vapours. 1.435 
Of various Colours. ii. 67,68 
May * the rays of licht. ii. 68 
+ WHOM — in the ſummer air. 


ll, 383, 384 


LN D E X. 


Univerſe, its greateſt part fluid. 


The diſtemper, to cure. iii. 671 
Variation f the Needle, firſt obſerv d. 
i. 141, 174 

Obſerv'd at various places. i. 174, 


175, 180, 659 


| Accounted for, on an hypotheſis. i. 


175. n. 176 


Varniſh, A fine one. 1. 114 
Vegetables, will afford a volatile falt — 


ſpirit. i. 142, 372. iii. 27, 28, 368 


| Thoſe ſuppos'd of the fame kind 


different. 121 161, 162 


Will grow after they ſeem dead. i. 229 
Their manner of growth. i. 249. n. 


How to be obſerved towards giwing 


the natural n of a Country. 


133 | 


| & 6 
-Chinguabla, in their colours by acids 
and alkalies. . 74—76, 79, 
81—83 
To be gather d at proper ſeaſons for 
colours. . 76, 77 
Some afford their T neture in diſtilla- 
tion. , ii. 81 
May paſs thro* various aer 
Affected by the air's * ii. 
8. | 383, 384 
| How the fap riſes in them. ü. 497 
Smell ill in ro ü. 27, 28 
. How affected by fermentation. li. 
265. n. 
How they ſpring from water, iii. 
| | 2382—287, 340 
4 The alterations of their Wenn ui, 338 
| 350, 35T 
: Are composd mixed bodies. 
Ul, 3 38 
Aﬀord acid liquors ſpontaneouſly. iii. 
| 7 
May afford five kinds of ſpirits. 
| 2435 


Will grow from: ditilld water... lit. 


has ol? „2898 


| One;p — vidueatly cabaret in a 


ſmall doſe. iii. $50 


Jegetable ſubſtances mird 'v with oil of 


vitriol. V r13t912 b 569 


V TTY how! perſorm d- i. 440 


* "Ws ae" 


Whences: 0 Vat 
Hie Experi- 


IL N D. 


Experiments about it. 2287 
Vein, bow: diſtinguiſh'd from —_— 
ii. 89 

Pelvet, black, varies its hue with the po- 
ſition of its piles. ti. 35 
Venereal diſeaſe, to cure. ii. 672 
Penice-treacle, its medicinal virtues, 
whence. N. 238 
1 the Mirae anciently 1 

22 

8 2, 4 folation of it frozen ito 
the figures of vines. 1.168 

A ſolution of it both green and blue. 
ü. 93 

How produced. iii. 78, 353 
Its caput en reducible to cop- 
per. itt. 346 

A piercing Liquor diſtill'd from it. 
iii. 353 

Yields no oil in diſtillation. iii. 353 
Analyſed. iii, 368 
Its cryſtals. 10. 
Verditer, how el. i. 169 
Verjuice, what. iii. 35 1 
Vermilion, what. Ii. 341 
An uſe of it in colouring, 1.150 
-How prepared. | ii. 98 
ee a remedy for it. ili. 672 
Veficatories, to make. lil. 672 
Veſuvius, a ſtrange conſequence of its 
©: eruption. il. 5 38, 539 
Vinegar, made by motion. i. 47. n. 
Animals in it viſible to the naked eye. 
1.139, 153 

Whenee obtainable. i. 527 
Its operation upon alkalies. = $97 

Is analyſis. 

Made to yield an * aprt. 
ili. 379 

-"Diſtll'd; its quantity of acid ſalt. ill. 
432. n. 

At ſpirit, What. ili. 309, 310 
inggars of minerals, whence their ſul- 
if phureous qualities. - Ui. 394 
Fins their growth and various pro- 
ductions. n ii. 351, 352 
One abounding with marcaſitical mat- 
ter. iii. 5 28 
Violets preſerv'd. ii. 634 


Vipers, dhe cure of their bits. 1. 14. 
n. 37. Cn. iii. 550, 593 
Their oolion, wherein it conſiſts, 1, 37 


E X. 
Will long ſurvive the loſs of their 
| heads, hearts, &c. i. 282 


Have a gall- bladder. | ii. 193 
Treated pneumatically. ii. 5 28, 529, 


5375538, 5 
Their chymical analyſis. il, 100 


n the ſigns of it not * up- 


174 
Firgula divinatoria, Whether it In real, 
1. 139, 172, 173 


Virtues of bodies differ from thoſe of 
their ingredients. i. zot, 30 
Viſcera, why ſaid to be hotteſt in Vin- 
ter. 1. 69 
Vis inertia, what. ii. 15 2. n. 
Vijion, its doctrine depends on mathe. 
matics. 1.120 
How perform'd. ü. 69, 104. n. 
Confuſed by a cicatrix on the cornea, 
11, 162 
Whether moſt perfect in man. ii. 
163 
Its ſeat. it. 179 
Cauſed by opake bodies. ii. 212. n. 
Its imperfection. ü. 222, 223 
Requires a certain poſition of * N 
minary. 
Sometimes perform'd by nat of 
refraction. m. 58, 59 
Remarkable inſtances of a deceptis 
vVISUS, ii. 60. iii. 59 
Requires a due proportion of light. 
in. 596, 391 2 
Dark and double. 
Not determin'd without both « — 
Ill, 596, 597 
In a dark place. ili. 600 
Vitrification how caus'd. i. 45, 46. n. 
220, 235 
By motion. i. 472, 473 
Inſtances of it in different hou. 
ili. 280 
In cloſe veſſels. | i. 307 
Vitriol, its Caput martuum parable into 
a noble medicine. i, 04 
What. | i, 240 
:Analyſed. - 0 th. 
The kinds of it. 4 hs 
Obtainable by art. i 240, 241 
"MW ſuccedageum for that of E 
LI 


Aﬀorded 


ſ 


Afforded by different kinds of ſtones. 


i. 161 
Apt to ſpoil in preparing, i. 169 
How made from iron. i. 240 


The figures of its cryſtals. 1. 241 
Various kinds made with Agua fortis, 

1. 243 
A vitriol of eaſy fuſion from copper. 

i. 319 
Its compoſition. i. 273, 387 
Turns ſteel of a copper colour. ii. 18, 97 
Changes its colour with the degrees of 


calcination. ü. 39, 40, 96 
A ſolution of blue vitriol turn'd yel- 
low. | ii. 72 


Affords white fumes in diſtillation "1 80 


Communicates a colour to water after 
calcination. . 92 
Has a great correſpondence with the 


air. iii. 27, 91 
Its growth. : iii. 340 
Changed into an antimonial ſubſtance. 


lit, 67 

How made to advantage. iii. 80,318,516 
Recovers in the air after calcination. 
ili. 80, $8, 89 

Its ore included in cloſe glaſſes. iii. 81 
Obſervations upon calcined vitriol to 
diſcover the effluvia of the air. iii. 
89—93 

To gain its metalline parts with eaſe. 
lit. 272, 543 

Made to appear like water. iii. 287 
Is a mixed body. ü. 288, 543 
Made artificially from copper. iii. 291 
Diſtill'd with ſal- armoniac and nitre. 
ili. 306, 307 

Produced from mineral bodies. iii. 340 
Native, what. ii. 102. iii. 341 
A ſulphureous body. iii. 393, 394 
Blue, makes a white powder. iii. 434 
Diſſolved in ſpirit of human blood. 
ili. 479, 480 

Its ſolution in water precipitated by 


ſpirit of human blood. ni. 482 
Diſcovers arſenic in liquors. iii. 510 
A mine of it in England. ii. 525 
Mines of it rendering oaks unuſually 

ſolid. iii. 5 28 
Diſtill'd with ſea- ſalt. ili. 543 


No vitriolic ſpring in France. iii. 5 13 
Vor. III. N 


IND E X. 
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The vitriol of a metal heavier than 


the metalline part. li. 19, 20 
Vitriolum Martis. li. 96 
Vitrum Saturni, what. i. 148, 220 
Volatile ſalts in the air. ii. 27 


Obtainable from vegetables and mi- 


nerals. ili. 368, 423 
Will fuſe and boil. iii. 45 2 
The quantity requiſite to ſaturate 

water. iii. 454 

Valatile ſalt of human blood, its nature. 
lit. 45 2 

Its temperature. ii. 452,453 
Its figures. lll. 453 
Adds a coldneſs to water. ib. 
Mixed with ſpirit of nitre. iti. 454 
Diſtill'd with ſpirit of nitre. ii. 487 
How to improve it. iii. 439, 493 
Volatile ſpirits, what. iii. 473 


Their hiſtory in thoſe of urine. lii. 469 
| —493 
Volatility, mechanically producible. i. 


300, 301 
Whereon it depends. i. 369, 370, 386. 
| n. Ui. 416 
Five ways to introduce it. i. 370— 
379 
Promoted by the air. i. 377, 378 
An improper kind of it. 1.378 
A relative quality. i. 379 


Two volatile bodies may fix each 


other. i. 385 
Introduced by the ſun. iii. 79 
Vomiting, oddly excited. i. 424 

How to ſtop it. ili. 674 
Vortices, their ſuppoſition. ii. 160 


Inſufficient for the purpoſes defigned. 


li. 15 3. n. 
Voyage, one made almoſt to the north 
pole i. 659 


Vulcano's, to meaſure their depth. 
An eruption of Veſuvius. iii. 31, 32 
A dreadful one at Santorini. iii. 32 
The noxious ſteams of one corrected. 


: Jil, 7 
W. 


Ainſcot, when well ſeaſon'd. i.1 31 
Wallnut- trees, their efluvia hurt 


i. 133 


the head. i. 436 
Warmth, its power upon animals. i. 229, 
230 

Dad ddd. Warts, 


* 

0 
j 
I 
! 


A Waſh for the face. . ili. 345 
Watch-glaſſes, how. made. 1. 135 
Watch-making, its origin. 1. 113 
Mater, which the moſt wN. i. 54. 
3 Aer Ill. 229 

To diſcover a fil degree of ſaltneſs 

in it. | i. 54 
Drank cold, excellent in hyſterical 
caſes. 1. 92 

Its power of ſwelling bodies. i. 137 
To remedy its roughnels. i. 141 


Recovering after putrefaction. ib. 
Whence the differences in it. 1. 168 


- Tranſmuted into other ſubſtances, i. 


248, 249. iii. 265. n. 284—287 
Its degree of rarifaction when turn'd 
to vapour. 1, 406 


Its poroſity. i 439. n. 450 


Whether fluidity be its natural ſtate. 

i. 465, 466. ii. 126 
Is a menſtruum. bags <2 #1 
Tranſmuted into earth. i. 265—269. 


Ill, 417, 418, 420, 421 


Made to ſpout upwards. i. 285 
How it aſcends in glaſſes evacuated of 
alr. ll. 706—708 
Productive of heat in bodies inſoluble 
by it. i. 571 

Is of different tempers in different 
places. 1. 703 
Exhales copiouſly. i. 704 
Is heavier in winter than in ſummer. 
1. 584 

Varies its gravity with the time of the 
day. i. 5 84 


To . ſalt- water freſh. 1. 597 
Remaining unfroze in winter. i. 5923 
Its expanſive force in freezing. i. 610 

— 613, 623—626. ii. 252,459 
A promiſing way of attempting its 


compreſſure. i. 628 
Whether compreſſible i.6 28, 62 9. ii. 20 
Obtain'd freſh at ſea. i. 635 


Not the primum frigidum. i. 643—646 
Not the ſummum frigidum. iii. 243 
Whether indifferent to heat and cold. 


i. 645, 646 
Whether hot water will ſooner freeze 
than cold. 1. 685, 686, 691 


Why it rolls upon a table. i. 691 
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. Warts, remedies for them. Ui. 676% Changes the colour of ſome bodies, 


Its phenomena when mixed with 


The line it deſcribes in projection. 


ü. 14 24. N. 91 


ſpirit of turpentine, ü. 31, 32 


Gravitates in ater. li. 124 
Whether natu zold. il. 124, 12; 
The heat required to bail it. ii. 1 60, f. 


Whether the ſame thing With ice. jj, 


** 4%, 
Yields a tincture, a ſediment, 1 

ſpirit. Ul. 233. n, 
Weigh'd in water. ii. 288,289, 360,361 
The hydroſtatical properties of it hold 


in other fluids, li. 289 
Its parts in motion. ü. 292 


Reſiſts ſinking bodies. li. 296, 297 
How and to what height raiſed in 
pumps. 11, 300, 486, 487 
How it preſſes upon bodies. ii. 30, 
The weights of various kinds thereof, 
11. 338 

The weight of a cubic inch. ii, — 
lit, 46 

Its weight to that of quick-filyer, 1 
2 453,5 454 

Floating in the air. ü. 383, 384 
The greateſt heat whereof it is capa- 
ET 6. - Rok 
Whether it be elaſtic. ii. 425—429 
Contains air, ii. 425—428, 531, 532 
Long preſerved pure, li. 429 
Whether convertible into air. ii. 430 
—433 

Broke into a miſt. It, 431 
Its penetrating power. ii. 450,451 
Why it enters where air cannot. ii. 
451. n. iii. 571 

Froze in vacuo. li. 459 
Seeming to boil in vacuo. ii. 473, 474 


il. 479 

Its ſtrange aſcent in a tube fill'd with 
a compact body. ii. 496 
In compreſſed air. il. 619 
How to be obſerved towards the 
hiſtory of a country. ul. 5 
Affords freſh air if it runs under ground. 
iii. 23 

Leaves a ſtrong matter behind in di- 
ſtillation. 11. 75 
Different 


1 5 


1 N N EK 8 


Different kinds paksfor th the fn. . Weights, wankes FE ſerve for many, Weng 
1 | 2 5 LAT TY 
As as a menſtruum in the gi#ti "th. * Hard be ke pt exact. 1.401. 1342 
May abound. with pe particles. Went, * curable. 1.30 
e ü. 134 Na, thelFrnagnitude and geen or j. 13 
Render'd 2 > without heat. beat made n clay. 4.107 _ 
INT dx A Ii. 227 Whey, ircated i S | 
To exits freſhneſs, Ni. 228—2 31 Whirl-wind, a deſtructivè ens an. 395 40 8 


Whagthe belt for ſeveral purpoſes. iii. 
229, 230 
Is principle of all things. iii. 265. n. 
& 284 —287 
Animals, vegetables, and minerals 
produced from it. lit. 285, 337 
Plentifully contain'd in all bodies. iii. 
285—287 
That of the Maſaic creation what. 
lil. 287 
The principle not homogeneal. ii. 420 
What things it will diſſol ve. iü.3 34, 419 
Its properties. lll, 343 
Producible from oil by fire. iii. 359 
by nature. iii. 391 
Tho- diſtill'd, will ſerve for vegetation. 
Iii. 390 
iii. 436- 
imbibe. 
Bi. 454 
by ſalt. 
in. 455 
How affected by the weather. ili. 501 
May be made noxious with altering 
its ſenſible qualities. in. 527 
Reſtored by precipitation from a high 
degree of putrefaCtion. ili. 561 
Iater-ſpouts,. whence. ili. 213. n. 
War, yellow, how blanched. ii. 40 
To imitate fruit, Sc. in wax. i. 135,136 
Meapon-ſalve, its virtue. i. 85, 87, 176 
Heather, alterations of it affect different 
liquors differently. i. 583, 584 
Proving unſeaſonable. i, 655 
Varies at the ſame place in the ſame 
| ſeaſons. i. 660 —662 
Whereon its alterations depend. i. 662 
—665 
Preſages of it. 1.705. 11. 377—379.iii.58 
How it affects the hygroſcope. ii. 379. 
Requiſites for a diary of it. ii. 385— 


Heated without fire. 
How much volatile ſalt ĩt will 


© #, — 4 


7 Render'd leſs liable to Grand 


387. n. iii. 36, 37 
Proving various at the ſame time and 


ili. 56, 57 


place. 


White, its nature. 5 
Some animals turn white in Win 
it. 43, 
Why aſſign'd as the colour of lucid bo= 
dies. ii. 27, 28 
Produced by a mixture of colours. ii. 
en. 5 
Why worn by guides in the dark. 9 
Reflects the moſt light. ii. „ 
Whether it receives all colours. „ü. 
27. n. 47 
Diſtinguiſh'd from black by the touch. 
li. 4575 53 
ellow. ii. 91 


LY 


75 


A white body turn'd 
Two white bodies affording a beauti- 
ful red. ii. 98 
White objects the moſt viſible: iii. 595 
8 whence.. i. 280, ii. 105 
ii. 21. n. 27. n. 
Produced on the ſurface of water. ii. 
2553031 
Produced i in glaſs, cryſtal, granats, &c, 
A Il, 3 27 33 
In a ſolution of ſublimate. it. 37 
In the Caput mortuum of harts-horns. 
ii. 39 
Produced in precipitations. ii. 46, 47 
I/hites, where not allowed burial. ii. 46 
Remedies for the whites. iii. 676, 677 
Whitings, treated pneumatically. ii. 62 5, 
643, 044 
Iliitlw-graſs, its medicinal virtue. i. 
14, 44, 86. iii. 5 80 
Whitlows, remedies for them. iii. 677 
Willow, its growth from water. iii. 284 
Wind guns, their uſe and contrivance. i. 128 a 
Their force. i. 473 N 
Deſcribed, ii. 562—564. iii. 18, 19 | 
Winds, may preſerve bodies from putre- 
faction. i. 30 
Prognoſtics of them. i. 705, 706. iii. 40 
Whence they have their coldneſs.i.7 16 
Whether the cauſe of cold. i. 112-716 
Whether they all cool. i. 715,716 
| Whether- 


"4.2% = 
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Whether they are cold. i, 66 3—665 
Their power to alter the weather. 
| i, 662 — 66g 


Take from the weight of bodies. 11.379 


T heir qualities hard to ſettle. ib, 
Partake of .the nature of the region 
over which they blow. ii. 339 
Particulars of them in America. iii. 39 
Ho they blow at Tenerif: ib. 
How at Tangier. iii. 40 
Found ſometimes ſtrong at the tops 
of mountains. lil. 39, 54 
Hot and ſtifling at Morocco, Sec. iii. 


a 52, 53,54 
Particularities of them at Archangel 


and Netwo-England. iii. 52, 54 
A red- wind deſtructive. ili. 60 
A very cold wind ſtifling. iii. 70 


A poiſonous wind in Meſepota mia. iii. 73 
Mine, turn'd to vinegar by motion. i. 47 1. n. 
Its ſteam in fermentation poiſonous, 


il, 467 

The air contain'd in claret-wine. ii. 
| 434y 532 
Preſerved. ii. 636 
The effects of cold thereon. iii. 280,281 
A peculiar ſpirit drawn from it. iii. 
. 304, 305 
Productive of ſalt. ili. 351 


A quick way of making raiſin-wine. 
iii. 383 

A volatile ſpirit gained from its lees. 
iii. 384 

Hines, frozen. i. 607, 609, 610 
Have various nameleſs taſtes. ii. 12 
IWire, gftt wire ſtript of its coat. i. 404. 
That of filver and gold drawn to a 


eat fineneſs. ib. 
Moad, uſed for indigo. i. 135 
Dyes with uncertainty. 1. 169 
Vomb, for an ulcer in it. iii. 673 
For its falling. li. 678 
ili. 677, 678 


Waomb-medicines. 
Weed, is differently qualified for ſervice. 


1.131 
How ſeaſon'd for ſea-ſeryice. i. 135 
Made ſoft and figurable. i. 130 
Some is ſtrongeſt in its heart. i. 180 


Exhalable. i. 397, 398 


Its poroſity. 


i. 451 
HFas an inteſtine motion, L 1. 


The time requir'd to ſeaſon it. ;. 
Affords acid ſpirits by diſtillation, 

A 527. ii. 301 
Awood ſmelling like human dung. i.5 4) 


How affected by froſt. i. 594, 608 
May riſe or ſink in water. li. 362 
Powerfully imbibes the moiſture of 

the air. it 


a | . 376, 383 

May yield a volatile ſalt in diſtillation. 
Ut. 268 

Its analyſis. li. 316 
Uſed for candles. lu. 318 


The Warld, how furniſhed. 


ll. 271 

Whether made ſolely for man. ii. 5 
Its extent. il. 266. En. 
Other worlds beſides the ſolar ſyſtem. 

ö li. 270 
Worms, to cure. ili. 551, 678 
Wormwood, affects the air. i. 428 


Hurts the head and eyes. lit. 578 
Wounds,ſacceſsfully cured by fimples.i.;6 
How healed. ii. 141 
To cure them. ili. 678, 679 
Writing, practiſed without blacking the 
fingers. i. 114, 115 
Practiſed upon iron inſtruments. i. 528 
To make new writing appear old. i. 115 
Diſcharged out of parchment. i. 116 
Written hand graved. i. 136 
A whole page of writing copied at 


once. i. 136 
Ellaw,a fine . in a white 
Produced from a green. i 4 
Gora, uſed N glaſs. 11.99 


Zink, diſſolved in an urinous ſpirit, 
and not precipitated by an acid.1.521 
Its ſolvents. i. 541 
Gives different taſtes to different men- 
| L. 541 

Mikes copper reſembl#? gold. ii, 100 
Gains weight by ignition. ii 391, 394» 
395 

Diſſolved in ſpirit of human blood. 
| i. 478 
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